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INTRODUCTION 

Regular  environmental  reporting  for  Oil  Shale  Tract  C-b  in  the  current 
phase  called  Development  Monitoring  consists  of  the  following  reports: 

REPORT  SUBMITTAL  DATE 

Six-Month  Data  Reports  January  15 

July  15 

Annual  Report  April 

Development  Monitoring  was  initiated  in  April,  1978.  Following  is  a  list 
of  semi-annual  data  reports  which  have  been  submitted  to  the  Deputy  Conserva- 
tion Manager  -  Oil  Shale. 

Report  #  Date  Submitted  Period  of  Data 

Development  Monitoring     January  15,  1979     April  1978  -  September  1978. 
Report  #1 

Development  Monitoring  #2  July  15,  1979       October  1978  -  April  1979. 
Time  Series  Plots        August  15,  1979     October  1978  -  April  1979. 

Development  Monitoring  #3  January  15,  1980    May  1979  -  October  1979. 
Time  Series  Plots        February  1980       May  1979  -  October  1979. 

Development  Monitoring  #4  July  15,  1980       November  1979  -  May  1980. 
Time  Series  Plots        August  1980        November  1979  -  May  1980. 

Development  Monitoring  #5  January  15,  1981     June  1980  -  November  1980 
Time  Series  Plots        March  31,  1981      June  1980  -  November  1980 

Development  Monitoring  #6  July  15,  1981       December  1980-April  1981 
Time  Series  PLots        August  1981        January  1981-  May  1981 


This  present  report,  Development  Monitoring  Report  #7,  contains  data  fr. 
May  1981  through  November  1981.  The  time  series  plots  will  be  presented  as  a 
supplemental  report  for  this  reporting  period,  expected  to  follow  this  report 
in  approximately  one  month. 

In  order  to  maintain  accuracy  in  the  data  base  and  reports,  for  errors 
that  are  found  requiring  corrections  from  previously  reported  data,  the  fol- 
lowing actions  have  been  taken: 

1)  Summary  tables  in  this  report  and  the  C-b  computerized  data  base 
reflect  corrected  data  to  the  best  of  our  knowledge. 

2)  Cross-reference  tables  to  data  corrections  and  the  corrected 
diurnal  tables  appear  in  this  report. 

3)  Cumulative  correction  cross-reference  tables  are  included  in  this 
report. 
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INTRODUCTION 

Regular  environmental  reporting  for  Oil  Shale  Tract  C-b  in  the  current 
phase  called  Development  Monitoring  consists  of  the  following  reports: 

REPORT  SUBMITTAL  DATE 

Six-Month  Data  Reports  January  15 

July  15 

Annual  Report  April 

Development  Monitoring  was  initiated  in  April,  1978.  Following  is  a  list 
of  semi-annual  data  reports  which  have  been  submitted  to  the  Deputy  Conserva- 
tion Manager  -  Oil  Shale. 

Report  #  Date  Submitted  Period  of  Data 

Development  Monitoring     January  15,  1979     April  1978  -  September  1978. 
Report  #1 

Development  Monitoring  #2  July  15,  1979       October  1978  -  April  1979. 
Time  Series  Plots        August  15,  1979     October  1978  -  April  1979. 

Development  Monitoring  #3  January  15,  1980    May  1979  -  October  1979. 
Time  Series  Plots        February  1980       May  1979  -  October  1979. 

Development  Monitoring  #4  July  15,  1980       November  1979  -  May  1980. 
Time  Series  Plots        August  1980        November  1979  -  May  1980. 

Development  Monitoring  #5  January  15,  1981     June  1980  -  November  1980 
Time  Series  Plots        March  31,  1981      June  1980  -  November  1980 

Development  Monitoring  #6  July  15,  1981       December  1980-April  1981 
Time  Series  PLots        August  1981        January  1981-  May  1981 

This  present  report,  Development  Monitoring  Report  #7,  contains  data  from 
May  1981  through  November  1981.  The  time  series  plots  will  be  presented  as  a 
supplemental  report  for  this  reporting  period,  expected  to  follow  this  report 
in  approximately  one  month. 

In  order  to  maintain  accuracy  in  the  data  base  and  reports,  for  errors 
that  are  found  requiring  corrections  from  previously  reported  data,  the  fol- 
lowing actions  have  been  taken: 

1)  Summary  tables  in  this  report  and  the  C-b  computerized  data  base 
reflect  corrected  data  to  the  best  of  our  knowledge. 

2)  Cross-reference  tables  to  data  corrections  and  the  corrected 
diurnal  tables  appear  in  this  report. 

3)  Cumulative  correction  cross-reference  tables  are  included  in  this 
report. 
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2.5    Biology 
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Studies  required  by  the  Developmental  Monitoring  plan  are 
contained  in  this  section  and  are  listed  in  the  table  of  contents. 

Monitoring  stations  referenced  in  this  section  are  located 
on  Figure  2.5-1,  Biological  Development  Monitoring  Program. 

All  monitoring  stations  are  referenced  by  four-digit 
computer  station  codes.  A  cross-reference  of  the  computer  codes  and  station 
ID  appear  in  section  4.0  (Data  Automation). 
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2.5.1    Terrestrial  Studies 

Introductory  data  were  gathered  from  June  1981  through  November  1981. 
Tabular  data  include  those  for  migrational  patterns  and  phenology,  road  kills, 
natural  mortality,  browse  production  and  utilization  studies,  coyote  abundance, 
lagomorph  abundance,  small  mammal  trapping,  and  the  raptor  nesting  study. 
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2.5.1.1   Big  Game:  Mule  Deer 

Scope  of  Work 

Mule  deer  studies  conducted  during  this  sample  period 
include:  road  counts,  road  kills  and  mortality  transects. 

Methods 

Pellet  Group  Densities 

Pellet  group  counts  were  conducted  along  30  permanent 
transects.  Nine  new  transects  were  established  in  the  brush  beating  areas. 
(See  Figure  2.5.1.1-1)  The  plots  were  raked  in  the  fall  and  the  pellet  groups 
were  counted  in  the  spring. 

\  Browse  Production  and  Utilization 

Production  and  Utilization  studies  of  bitterbrush  were 
conducted  along  19  transects  consisting  of  205  bitterbrush  shrubs.  The  method 
consist  of  measuring  lengths  of  current  growth  in  the  fall  (10  shoots  per  shrub), 
marking  main  stems  for  relocation,  and  measuring  what  remains  of  the  current 
annual  growth  in  the  spring. 

Migrational  Patterns  and  Phenology 

Mule  deer  road  counts  were  conducted  in  the  same  manner  as 
during  the  baseline  studies.  The  41-mile  length  of  Piceance  Creek  road  was 
driven  (from  Rio  Blanco  Store  to  Highway  64)  and  all  deer  observed  within 
one-mile  intervals  were  recorded.  All  counts  were  made  before  dusk.  Age  class 
composition  of  mule  deer  wintering  near  tract  C-b  is  shown  in  Table  2.5.1.1-1. 

Road  Kills 

Mule  deer  road  kill  counts  were  conducted  along  the  same 
41-mile  length  of  road  as  the  mule  deer  counts.  The  method  used  was  described  in 
the  monitoring  plan.  The  dead  deer  were  aged,  sexed,  and  tagged. 

Natural  Mortality 

Sampling  was  done  in  the  spring  on  10  plots  located  in  lateral 

draws  and  sagebrush  gulches.  The  age  and  sex  of  all  deer  that  died  the  previous 

winter  were  recorded,  and  each  carcass  was  marked  with  a  metal  tag,  stamped  with 
the  current  year. 

Results 

Pellet  Group  Densities 

Pellet  group  density  data  will  be  presented  in  the  1981  Annual 
Report. 

Browse  Production  and  Utilization 

Browse  data  will  be  in  the  1981  Annual  Report.  Utilization 
seems  to  have  decreased. 
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TABLE  2 

.5.1 

.1-1 

DEER 

ROAD 

COUNT 

(SEPTEMBEF 

198] 

I  -  NOVEMBER" 1981) 

SEP 

OCT 

NOV 

MILES 

24 

8 

16 

22 

30 

5 

12 

BE30 

4 

BMI30 

29 

BM01 

2 

BM04 

4 

BM09 

10 

5 

10 

BM10 

6 

38 

BM11 

3 

6 

BM12 

4 

3 

BM13 

1 

6 

BM14 

16 

10 

4 

BM15 

15 

17 

BM16 

7 

9 

1 

BM17 

3 

4 

BM18 

38 

77 

37 

6 

19 

BM19 

24 

8 

18 

48 

BM20 

27 

28 

12 

BM21 

7 

18 

40 

44 

5 

BM22 

4 

8 

2 

5 

13 

BM23 

4 

12 

6 

BM24 

8 

67 

26 

BM25 

7 

11 

BM26 

13 

7 

4 

BM29 

6 

BM30 

10 

BM31 

12 

6 

BM32 

2 

BM39 

2 

BM40 

12 

5 

BM41 

8 

2 

BN00 

7 

1 

BN04 

3 

BN05 

1 

BN16 

2 

BN18 

5 

BN20 

1 

BN21 

6 

BN22 

2 

BS10 

4 

BS12 

1 

BS18 

2 

TOTAL 


189  306  114  193  161 
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Road  Kill 

Road  kill  data  are  presented  in  Table  2.5.1.1-2, 

Natural  Mortality 

Mule  deer  natural  mortality  results  are  shown  in  Table 
2.5.1.1-3. 
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Table  2.5.1.1-2 

DEER  ROAD  KILL 

(SEPTEMBER  1981  -  NOVEMBER 

1981) 

SEP 

OCT 

NOV 

24 

1   8  16  22  30 

l   5 

12 

MILES 

BN00 

BN04 

1 

BN05 

1 

1 

BN14 

1 

BN15 

1 

BN16 

2 

BN18 

1 

BN20 

1 

BN25 

1 

BN31 

1 

BN39 

1 

TOTAL 
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TABLE  2.5.1.1-3 


Age  Class  Composition  of  Mule  Deer  Wintering  Near  Tract  C-b 


Fawns/  Bucks/    Fawns/ 

Date Fawns  Does  Bucks  Adults  100  Does  100  Does  100  Adults 

Nov.  -  NO  COUNT 

Apr.  22-24,  1981    24                68  35.2 
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2.5.1.2       Medium-Sized  Mammals 

Scope  of  Work 

Medium-sized  mammal  studies  consist  of  coyote  and  lagomorph 
(cottontails  and  jackrabbits)  abundance. 

Methods 

Coyote  Abundance 

Coyote  abundance  was  calculated  using  data  collected  in 
October  from  30  miles  of  scent  posts  (based  on  U.S.  Fish  and  Wildlife  Service 
design),  set  one  day  and  collected  the  following  day. 

Lagomorph  Abundance 

Lagomorph  pellet  counts  are  collected  along  the  same  transects 
used  for  deer  pellet  group  densities.  Plot  size  is  .001  acre;  plots  are  checked 
in  the  spring  and  the  fall. 

Results 

Coyote  Abundance 

Coyote  abundance  data  are  presented  in  Table  2.5.1.2-1. 

^J  Lagomorph  Abundance 

Lagomorph  abundance  data  are  presented  in  Table  2.5.1.2-2. 
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Table  2.5.1-2-1  Results  of  the  coyote  scent  station  survey,  1981 


Line 

Location 

No.  of 
Stations 

No.  of 
Visits 

1 

Big  Jimmy 

25 

0 

2 

Scandard  Ridge 

10 

2 

3 

Scandard  Gulch 

10 

0 

4 

SG-15 

10 

0 

5 

SG-3 

10 

0 

6 

Stewart  Ridge 

15 

1 

7 

West  Stewart  Valley 

10 

0 

8 

Bailey  Ridge 

10 

1 

Index  of  abundance  = 

No. 
No. 

of 
of 

visits 
stations  X 

1000 

= 

5 

X 

1000  =  50 
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Table  2.5.1.2-2  Relative  abundance  of  cottontails  and  jackrabbits , 

1980-81.  Each  transect  consists  of  twenty  0.001 
'^  acre  plots. 


No.  of  plots  with 
lagomorph  droppings 
Transects Spring Fal  1 

Chained  habitat: 

BA01 
BA02 
BA03 
BA04 
BA05 
BA06 
BA07 
BA08 
BA09 
BA17 
BA18 
BA25 
BA20 
BA21 
BA23 
BA30 
,  BA31 

BA32 

Pinyon-juniper  habitat 

BA10 
BAH 
BA12 
BA13 
BA14 
BA15 
BA16 
BA19 
BA22 
BA24 
BA26 
BA27 

Brush  beating: 

BA41 
BA42 
BA43 
BA44 
BA45 
BA46 
BA47 
BA48 
BA49 


J 


jhe^: 


5 

14 

6 

12 

12 

15 

12 

5 

12 

17 

9 

20 

13 

14 

10 

6 

13 

14 

10 

12 

5 

7 

11 

13 

8 

9 

9 

13 

8 

12 

5 

15 

7 

14 

6 

8 

16 

16 

11 

6 

15 

13 

12 

9 

12 

2 

10 

7 

12 

14 

11 

18 

16 

13 

8 

13 

15 

13 

15 

15 

5 

6 

4 

7 

18 

14 

3 

12 

1 

6 

2 

5 

6 

9 

15 

13 

18 

12 
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2.5.1.3   Small  Mammals 

Scope  of  Work 

Small  mammal  studies  consist  of  obtaining  information  on 
relative  abundance,  species  composition,  reproductive  condition,  and  age-class. 

Methods 

Small  mammal  trapping  was  conducted  in  June  and  August  on 
control  and  developmental  plots  in  the  chained  pinyon-juniper  habitat  type. 
Areas  within  the  sprinkler  system  were  compared  to  controls  outside  the  sprinkler 
area.  The  control  plot  BG04  for  pinyon-juniper  was  also  sampled.  Trapping 
occurred  for  three  consecutive  nights  (omitting  rainy  nights);  after  each  night, 
all  traps  were  moved  to  an  adjacent  trap  location.  Each  night  330  traps  were 
set. 

Results 

Data  for   small   mammals  will    be   presented    in  the  Annual 
Report. 
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2.5.1.4   Avifauna 

Introduction 

No  additional  avifauna  studies  on  songbirds  or  gamebirds  were 
conducted  during  this  period.  Raptor  nest  censusing  for  1981  was  conducted  in 
April  and  June. 

Scope  of  Work 

Fifty-two  raptor  nests  were  checked  for  nesting  activity. 

Methods 

Nests  were  found  using  photographs  and  topographic  maps  of 
their  locations.  Observations  were  made  using  a  spotting  scope  from  a  safe 
distance  (50  meters  or  more)  so  as  not  to  disturb  possible  nesting  activity.  Any 
new  or  undocumented  nests  were  photographed  and  recorded.  Where  there  was  no 
observed  activity,  close  examination  of  the  nest  was  made  to  look  for  fresh 
pellets,  whitewash  or  green  material. 

Results 

The  results  from  the  1981  raptor  nest  censusing  are  presented 
in  Table  2.5.1.4-1.  Eight  nests  had  signs  of  activity. 
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TABLE  2.5.1.4-1 


RAPTOR  NESTING  RECORD 


Nest  No. 


Species 


1 

Unknown 

2 

Unknown 

3 

Unknown 

4 

Red-tailed  Hawk 

E  or  Y 

5 

Unknown 

5a 

Common  Raven 

E  or 

6 

Golden  Eaqle 

I     2Y 

7 

Red-tailed  Hawk 

I 

8 

Red-tailed  Hawk 

4Y 

9 

Common  Raven 

10 

Red-tailed  Hawk 

11 

Nest  Gone 

12 

Red-tailed  Hawk 

13 

Red-tailed  Hawk 

14 

Unknown 

15 

Unknown 

16 

Great  Horned  Owl 

17 

Great  Horned  Owl 

18 

Red-tailed  Hawk 

19 

Great  Horned  Owl 

1Y 

20 

Unknown 

21 

Not  on  map 

22 

Red-tailed  Hawk 

23 

Not  on  map 

24 

Red-tailed  Hawk 

25 

Great  Horned  Owl 

26 

Unknown 

27 

Red-tailed  Hawk 

28 

Golden  Eaqle 

1Y 

29 

Unknown 

30 

Red-tailed  Hawk 

2Y 

31 

Unknown 

32 

Great  Horned  Owl 

2Y 

2Y 

33 

Unknown 

34 

Unknown 

35 

Unknown 

36 

Red-tailed  Hawk 

2Y 

37 

Unknown 

38 

Raven 

39 

Golden  Eagle 

1Y 

40 

Great  Horned  Owl 

41 

Unknown 

42 

Unknown 

42a 

Red-tailed  Hawk 

- 

2Y 

43 

Great  Horned  Owl 

2Y 

44 

Unknown 

I 

45 

Red-tailed  Hawk 

2Y 

46 

Red-tailed  Hawk 

47 

Unknown 

48 

Great  Horned  Owl 

49 

Red-tailed  Hawk 

50 

Magpie 

51 

Red-tailed  Hawk 

*52 

Red-tailed  Hawk 

Status       Status      Status      Status      Status 

1976         1977        1978        1979        1980 

April  June    April  June   April  June   April  June   April  June 


2Y 


2Y 


TOTAL  ACTIVE  NESTS 


11 


E  or  Y 
E  or  Y 
E  or  Y 

I 

I  • 

I 

E  or  Y 
I 
I 
I 
I 

1Y 
I 
I 

E  or  Y 

I 

I 

E  or  Y 

I 

I 

I 

I 

I 

I 

I 

I 

E 

I 
E  or  Y 

I 

2Y 

I 

E  or  Y 

I 

I 

E 
E  or  Y 

I 

E 

E 


T5 


(GHO) 


Y 

r  Y 


Packrats 


I 


2Y 


2Y 


(GHO] 


2Y 


Status 

1981 

April  June 

I 
I 

Nest  Gone 

I 

I 

I 

I 

2Y 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 


Packrats 
Packrats 
Nest  Gone 

I 

I 

I 

I 
2Y(RTH) 

I 

I 

I 

I 

I 

I 
E  or  Y 

I 

I 
Nest  Gone 

I 

I 

I 

I 

2Y 

I 

I 

I    I 

I 

I 

1Y 

I 


»)Y 


2Y 
2Y 


RTH] 


RTH) 
RTH) 


Code: 


I  =  inactive  nest 

A  =  signs  of  activity , (ex.  fresh  boughs,  bird  near  nest) 

E  =  adult  bird  observed  in  an  incubating  posture;  presumed  to  be  incubating  eggs. 
(2)  Y  -   number  of  young  observed  in  the  nest. 
E  or  Y  =  adult  bird  observed  in  an  incubatinq  posture;  due  to  time  of  year,  assumed  to  be  either 
incubating  eggs  or  brooding  very  young  chicks. 
*  =  new  nest 
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2.5.2    Aquatic  Studies 

Introduction 

Aquatic  sampling  was  conducted  from  May  1981  through 
November  1,  1981. 

Scope  of  Work 

Aquatic  studies  for  this  period  consisted  of:  periphyton  and 
benthos  sampling. 

Methods 

Benthos 

Benthic  macroinvertebrate  sampling  stations  located  in 
Piceance  Creek  (Figure  2.5.2-1)  are  the  same  as  the  current  periphyton  collection 
stations.  Six  collections  were  obtained  at  approximately  one  month  intervals 
between  May  and  October,  1981.  C.B.  staff  biologists  used  a  standard  Surber 
sampler  to  provide  three  replicates  from  each  station  per  sampling  date.  Each 
replicate  was  placed  in  a  labeled  container,  preserved  with  10%  formalin  on  site, 
and  mailed  to  Mariah  Associates'  Aquatics  Laboratory  in  Laramie,  Wyoming  for 
further  processing  and  analysis. 

Upon  arrival,  the  samples  are  washed  over  a  fine  mesh  sieve 
(U.S.  NO.  60).  Organisms  are  separated  from  debris  and  placed  in  vials  of  80% 
ethyl  alcohol.   Identification  and  enumeration  are  accomplished  with  the  aid  of  a 
Bausch  and  Lomb  Stereo  Zoom  7  (5x-210x)  dissecting  microscope.  Whole  oligochaete 
and  chironomid  head  capsules  are  mounted  in  Hoyers  cleaning  and  mounting  medium 
and  identified  with  the  use  of  a  Wild  Heerbrugg  microscope  at  a  magnification  of 
200x  or  400x. 

Periphyton 

The  1981  periphyton  sampling  stations  located  in  Piceance 
Creek  are  identified  as  WP01  (Stewart  Gulch  near  USGS  Station  WU07),  WP02  (Middle 
Station)  and  WP03  (Hunter  Creek  near  USGS  Station  WU61).  Station  WP01  was  moved 
in  1977  from  a  baseline  location  of  P-l  farther  upstream,  to  its  current  position 
as  a  control  station  above  development  impact.  Table  8.6.2-1  in  the  C.B.  1979 
Annual  Report  provides  a  cross  reference  to  the  station  codes. 

Periphyton  are  collected  from  artificial  substrates  (glass 
slides)  at  each  station  during  every   sampling  period.  The  glass  slides  are 
incubated  in  the  water  for  at  least  21  days.  Nine  slides  are  collected  from  each 
station,  placed  in  individual  cytomailers  and  preserved  with  4%  formalin.  Three 
of  the  nine  slides  are  used  for  taxonomic  identification  and  enumeration,  three 
for  biomass  determinations  and  three  are  extra  slides  in  case  any  of  the  others 
become  damaged. 

The  cytomailers  are  sent  to  Mariah  Associates'  Aquatics 
Laboratory  in  Laramie,  Wyoming.  All  field  procedures  are  executed  by  C.B. 
personnel . 
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Figure  2.5.2-1  , 
BENTHIC  MACRO  INVERTEBRATE  ANO  PERIPHYTON  SAMPLING  STATIONS 
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Five  collections  were  obtained  during  the  period  of  June 
through  October  1981.  A  different  type  of  slide  holder  was  initiated  into  the 
program  on  July  2,  1981.  The  original  type  was  also  retained  in  order  to  compare 
the  results  from  both  kinds.  Nine  slides  from  each  periphytometer  were  collected 
on  August  1,  1981  and  for  the  remainder  of  the  1981  study  period.  Biomass 
determinations  and  periphyton  taxonomic  identification  and  enumeration  were 
performed  on  the  August  1,  1981  collections.  Only  biomass  determinations  were 
performed  on  the  collections  from  the  old  sampler  for  the  remainder-  of  the  year. 

Upon  arrival,  the  biomass  is  removed  from  the  slides  with  a 
razor  blade,  and  the  scrapings  placed  in  separate  crucibles  to  be  dehydrated  in  a 
drying  oven  at  105  to  110" C .  Samples  are  then  cooled  to  room  temperature  in  a 
dessicator  and  weighed  to  the  nearest  0.0001  g  (gross  dry  weight).  After  ashing 
in  a  muffle  furnace  at  450°C  for  approximately  four  hours,  the  samples  dre   rewet 
upon  cooling  to  replace  their  water  of  hydration,  redried  to  a  constant  weight  at 
105  to  110°C  and  weighed  to  the  nearest  0.0001  g  (gross  ash  weight).  Ash-free 
dry  weight  is  obtained  by  subtracting  gross  ash  weight  from  gross  dry  weight 
since  the  evaporating  dish  tare  is  assumed  to  be  identical  for  the  two  weights. 


following  equation 


Ash-free  dry  weight  biomass  is  calculated  according  to  the 

biomass  (mg/cnr)  =  Wd  -  Wa 

As 

where:  Wd  =  dry  weight  plus  tare,  mg 
Wa  =  ash  weight  plus  tare,  mg 
As  =  area  scraped  from  slide,  crrr 

Algae  other  than  diatoms  are  identified  directly  from  the 
slides  with  200x  or  400x  magnification.  The  periphyton  are  then  scraped  from 
each  slide  with  a  razor  blade  and  placed  into  separate  jars.  The  contents  of  each 
jar  are  identified  according  to  species  composition  and  relative  abundance. 

Results 

Benthos 

Benthos  data  are  presented  in  Tables  2.5.2-1  -  2.5.2-3. 

Periphyton 

Periphyton  data  are  presented  in  Tables  2.5.2-4  -  2.5.2-8. 
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BENTHOS  DATA 
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Page  No. 

Table  2.5.2-1  Benthos  Species  List  1 1 1-26 

Table  2.5.2-2  Benthos  Data  Sheets  1 1 1-34 

May,  1981 

Station  1  WP01  1 1 1-34 

Station  2  WP02  1 1 1-34 

Station  3  WP03  1 1 1-35 

June,  1981 

Station  1  1 11-36 

Station  2  II 1-36 

Station  3  1 1 1-37 

July,  1981 

Station  1  1 1 1-38 

Station  2  II 1-38 

Station  3  1 1 1-39 

August,  1981 

Station  1  111-40 

Station  2  111-40 

Station  3  1 1 1-41 

September,  1981 

Station  1  1 1 1-42 

Station  2  1 1 1-42 

Station  3  1 1 1-43 

November,  1981 

Station  1  1 11-44 

Station  2  II 1-44 

Station  3  1 1 1-45 

Table  2.5.2-3  BENTHOS  DENSITY  AND  SPECIES  DIVERSITY  CALCULATIONS  1 11-46 

May,  1981 

Station  I  1 1 1-46 

Station  2  1 1 1-47 

Station  3  1 1 1-48 

June,  1981 

Station  1  1 1 1-50 

Station  2  1 1 1-51 

Station  3  III -52 

July,  1981 

Station  1  1 1 1-53 

Station  2  1 1 1-54 

Station  3  1 1 1-55 
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BENTHOS  DATA 

BENTHOS  DENSITY  AND  SPECIES  CALCULATIONS  (continued) 

Page  No, 
August,  1981 

Station  1  III -57 

Station  2  1 1 1-58 

Station  3  1 1 1-58 

September,  1981 

Station  1  III -60 

Station  2  1 1 1-61 

Station  3  1 1 1-62 

November,  1981 

Station  1  III -64 

Station  2  1 1 1-65 

Station  3  III -66 


) 


III-  2S 


c      r 


c      r 


c    _r 


r 


r       < 


c 


C\J 


LD 

.1 

CVJ 

I 
(U 

JO 
A3 

I— 


<f  O  O  O   *v 


Hi    U    kU    «/t 

O  ^-  O  o 


*-.        t* 


tu  »-  ■«   <  o 

i  <r    y  ac  o  q   ' 

ox  a.  ~  c^ 

I  »-i  c\  u»  *-*  y 

:  -j  ^*.  co   a-  o  i 


_l  ^-  *—   _j  *-    T  </"> 
'•J  ill  >—  HJ 


X  X 


X  :X 


T 


>.'  J*  >.  >.      M 


u) 


i 


■  'j  i 


O 


►-«  uj 


•—       n 


'*-!  -4 


<  «i  «a  «*.  »-«  rt* 

o  c-  t  •—  t>  r 

C  •-  <J  C  X>  -3 

t-  _i  C    _i  I-  _l 


C  O  >u  o  >-. 

<P     <     H    ^ 

^  a    i-  X  t~ 


<    T    \S\  O 


X)    LU 


X    U  .-. 

I—  I*  T> 

««   •-.  C7 

O   O-  »-< 


il  >-   -t  >-  T    <a 


or  *j  ** 

w  _i  _j 

JC  _i  _J 

IU  II  UJ 

T  r-f  a 

a.  <l  u< 

-<  a.  jr 

V  X  X 


I—  .T    <_>»->—    -J 


<  O         UJ  (/>  T   (-^  *^         »-• 
ar   ~        ^  X>  a.   X*  _ J        <_» 

iJQ.  O   >    O   '*    a.  (•> 

»—    "1  no  •-»  It.    rt    Q  *-*  V  •-» 

i,   t—    a     f*     -~lU-,-iCTQCT-Jt^t>-a    -5    »--4  >-   t/1 
_iOf-Cno.uj^ii2.<_-^010XTlXX; 

>-OV»i_lVOQ>-_JVH->-_i>->->-'< 


T    ■*    >■  •-• 


t/» 

uu 

*— 

T 

J 

|A 

a. 

X 

ex. 

*l 

OL 

>- 

o  < 

c 

tj 

CJ 

—J 

-J 

X 

(/*  ^ 

Or. 

>- 

fV 

*  « 

T 

cv 

c>  (—  <J 

O 

LO 

Q 

»— 

I 

r* 

P  i/   a 

v. 

o 

>- 

Q. 

— • 

»r 

_J  O  i* 

X 

cz 

X 

a 

—1 

i-j 

1^    CI    »- 

(i  1  L  k 


i    *T    **     "t    T     l/l    :U    ■<  < 

IL  U.    LL    J  v^  c   u.  a. 


*i        <J 


LL.  Li.  O    U. 


O    U.  a.  U.  U. 


•   ft      >-    O    >- 


j.iiJ  JQ 

Jt,  X.  .  CL 

<I  -»  *J 

LL.  LL.  ^ 


>-    >-    — #   CJ 


III-    <?6 


c     c 

m    ■    "  ■     - 

I 


I     : 
I    !    ! 

i        l 


»  XX 


XX  XX  XX 


X  XX  XX 


X  XX  XX  XX  X 


X    X    X  X  X 


X  X  XX  XX  X  X 


—  —    T    Z 

o  2-   •->  — 


lu  1—  a  -<  ^ 

*t   O   —•   Q.   !■* 

o  -3  x  c:  «.i  ' 


•-  o 
z  a 

Q  O 

<j  *-  •—  a.  3 

O   -T 

a.  a 

a  .u 


O  Z  T  O-    -»u-i-«>-r-) 

;-   «;  «  O  -«  u.  •—    ifiC 

Huoi->-iOi:ocv 

<        '<  z  o        ■<  O         ni 

*>!-<>■  ul  <>■«  .t   V  O 

lu  —i   T  — »  a  x:   _i  o  a   — J  <-» 
o  •—  <J  "~  —•  — 


*^Ow   ■*  *_  — ••-•(— 

>  jp  "^  3?  «j  «f  *~  f*f\  -* 

1—  »-•  t   "»  "">  c 

3    I   <T  t-   X  —  1 

►—  O  Jt    >-  o  o 


7MW31    t.>  _>  t— 


n  >■  T  <  _»  a. 

_i  o  >-  1  » 

l^  i-i  c   -~ 

ff    il   IT   C3    V    >- 


>—  •—  3  •-•  -:: 


T  x 
r~>  a.  < 
►-  O  -j 
-»  ^  _> 
^<   3    a. 


►-  3 
«t   X 


ft. 

■«  a 


ci  a  r> 

3   u    i/i 


z  0/ 

O  •-  I 

«-•  c  ■<  3 

»-«  n  t  •-• 

>  'r  ^\  t 

■j    ii(/i  * 


<  >-  v  :>  1 


>-    T 


x:  r. 


—  o    ic   a    ^  iv   a    "Do 


r  cr  nr  j  -1 


M(-wmmDI_I(--. 


>-    ->  O 
X   vj 


■4    ix 
-I   l_> 


III-    ,?7 


c 


c_    r      c      r 


c      c 


r      r 


r        r 


!  I 


O  u- 

UL 

-J    LU 

^ 

a    u. 

o 

<_> 

1? 

_j 

o 

M.      «J 

.Ju  O 

v% 

O  -1 

^J 

LU     -4 

T   UJ 

c  > 

r-« 

>—  l_> 

Ml 

T> 

■<   •-• 

a. 

O 

«-i  a 

t/i 

<—( 

>-  IT 
O  « 
O 

z 

»-* 

_t  >- 

a-  _i 


K    X  X  X 


* 


M  X  V 


X  »  >-  >> 


►_  _  _  _  o  .< 

UJ    X     Ll.    CX  •- «    C\ 

—<    T>  CT    C 

(t    J'  M    ft. 


c  *  "*   < 


■^  •<  -t 
er  o  x 
o  ■—  l_> 


c   _J  1-  _l 


r    z.  >-i  -«  >-  >- 


3   «*  C  o 


■rf 

av 

— 1 

o. 

O 

IA' 

*u 

*r 

O 

-i 

^ 

C 

»-« 

o 

X 

UJ 

o 

7 

(/l 

O 

or 

t— 

-J 

u 

O 

a. 

3 

13 

t~i 

^. 

< 

UJ 

*JJ 

o 

T 

<f 

•— « 

< 

nf 

T 

2 

»- 

y 

O 

(•> 

c 

a 

t— 

X 

iS 

i 

T. 

•-' 

«-. 

Xj 

.X. 

K-« 

o 

OJ 

u~» 

u. 

i 

O 

u. 

UJ 

T 

1- 

o 

O 

y 

>- 

i 

«* 

-< 

tr> 

CL 

V 

■XJ 

UJ 

> 

<t  n 

O  <v 

IU 

—  o 

-«a 

►-•  t: 

r» 

CC    i_j 

»-« 

_J    w 

T 

I- 

«/> 

x  yi 

>- 

o 

-T 

a.  i.i 

m 

o 

ac 

a  «j- 

o 

X 

UJ 

»—  rr- 

o 

^— 

i— 

a   >u 

1-4 

>- 

o 

in  i— 

r* 

at 

C3 

w        «r  a 


a  —        -»  r>  _i 


it  >■        ►-<  <-> 

tu  &.  x  a.  •"*  o  -a 

>—  a  o  o  — i  vi  x 

r^oi/io*—  Outnr 


z  a.   «J  o  — • 

O  a  C  Q  a. 

Ioi-i-Oi  rj 

<3  -«  »"  V  u  ■ 

o   »   r?  tL  ^r 

Oiu   z    <  <f 
■UUt-(- 


V    >••-!>•    UJ 


i;  i  _j  :3  t-  o 

>-    X   X    >-  o  >-  ■-«  . 


l_)XT    tJ^J(jXOXOOiV>»-<J'-t_''-» 


*-  1     u- 

v  <   >-  «t   f 


.       i       3        » 


-a  n  (•>    u  *i 


ui   -f  -^ 


«i  *^>  *i  u^ 


3Di/l;u.u.u.jw 


-1.  O    Li. 


u.         o  u_ 


_L 


U- 


III- 


r        r 


C 


I  i 


x        x  x  x  x        x  x  x        x 


XI         XXX 


X  X 


X  X 


X  X   X  X  XX 


XX       <x 


•z  If 

•-. 

>-< 

2 

t! 

«  -a 

«-. 

o 

7: 

•i 

— 

•-•  y. 

7 

o.  •— 

►-* 

-j 

t» 

O 

c 

JJ 

T 

O  *s\ 

M 

ti 

o 

iz 

*» 

^L 

w 

r-» 

UJ     JJ 

sc 

u 

cr. 

UJ 

^ 

CI 

ar: 

»/* 

_J  r- 

M 

T 

T 

^ 

t» 

ty 

!*■ 

CV 

Q.    * 

(/I 

<3 

►- 

r» 

f? 

•_-» 

T 

4 

o  •-• 

U< 

—4 

a. 

3: 

X 

3 

a 

^ 

c  o 

t: 

O 

Q 

>- 

t— 

o 

ex 

V 

CJ 

-j 

o 

at 

ex 

*■* 

Z 

■<  >- 

i-f 

a 

V 

«-i 

"3 

•»- 

X 

-t 

W    -J 

a 

a 

-J 

C  J 

*•> 

^ 

%J> 

f— 

u>  1 

iu 

w 

X' 

UJ 

■jj 

1 

UJ 

u 

m  ■< 

cr 

T> 

■« 

<* 

rr 

*r 

a 

ffl 

fr  cr 

or 

at 

(T 

r 

""». 

a^ 

f\ 

Of 

H-  ^ 

*~ 

»— 

3 

•— 

t— 

3 

H 

H 

>••*•>>,  X 


■■*   "7"    •<    O    O  "X   O 

-.  z-  •-  o  a:  <_>  u 


n                  a.  «*  ►—  •-• 

<             ^o        o  ►-  •*-.  o  *u  *r 

*—    «*           <   X    -«   r"'   ■*  *>*»  ■*   <*j   ■*  3 

C?y         rv  o   l«  a  »    >  **  O  X  ■■* 

"cr-tf^-vt^fOTc  >«v.  a  f» 


>-  >-  *    >-  ■w  t_>  >*   <*    V' 

_   _   ,r»   -.  ~   O   I    »-   ~  i 


(/I 


>-  V  >  < 


V    T 


x:  o  »-•  a    o  •-. 

k  x  at  r 

X    */>  u-  ^  irt  w  >* 

O  »/>  O  a.  i/>  O  U. 

>-  ->  a  —  o 


! 


. 


i 
: 


: 


III-     ^ 


cccccccccccccrrr 


( 


c 


!  I 


-»     i 


1       ■» 

a- 

1           X 

1       •/•> 
1 

LLI 

1              CI 

Z 

1          u. 

lit 

1          ix 

:x 

a. 

1          Z> 

LX. 

u- 

1          _i 

lli 

D 

1          en 

a. 

«_> 

1 

u 

U 

1          -l 

a 

1          -. 

.u 

1          ex 

t-> 

(/i 

t          O 

z 

■xi 

t           oj 

■«* 

— * 

1           X 

UJ 

i  j 

«-•       a    a- 


* 


I 


!  I 


<r 

X-. 

T> 

11* 

o 

l_ 

U-' 

•Jl 

tS 

n 

u 

O 

<: 

»— • 

t^- 

h- 

-or 

t- 

♦— » 

— « 

►— . 

C_» 

•* 

«I 

u 

*J 

a. 

c 

u. 

X 

u_ 

Of 

<— • 

a. 

-3 

O 

r— 

n 

l-« 

*l 

-< 

<t 

-t 

—• 

(t) 

o 

o 

IU 

a 

»-« 

<* 

« 

»— 

c 

D 

T 

►- 

**. 

T_ 

•— « 

CL 

<-• 

Ql 

-J 

_J 

1 

a 

U' 

r-> 

>—» 

<.-> 

c 

3 

3 

<J 

a 

< 

—• 

-J 

-J 

h- 

r 

<» 

CO 

I— 

_> 

C3 

~j 

»— 

_« 

«: 

X. 

»— 

X 

►— 

o 

O 

in 

a- 

•— 

< 

HI 

U 

a. 

X 

CO 

a. 

_J 

UJ 

i 

»— 

X 

X 

►-. 

»i 

>- 

^ 

>- 

k— 

3 

1 

>- 

-1 

n 

a. 

V 

ll» 

>jj 

z. 

_j 

X 

_» 

_l 

_j 

a 

at 

<J 

1 

>- 

^ 

uJ 

_> 

■a 

-21 

<r 

C 

»-- 1 

«— ■ 

t-  • 

-i 

<_► 

•—« 

I 

—r 

*— 

tfi 

a 

ML 

t 

«l 

Ok 

2 

a. 

i 

> 

T 

CO 

u; 

«t 

-1 

< 

T 

CO 

■    J 

■M 

CO 

ji 

-* 

IT 

Z-> 

/I 

c 

u- 

u_ 

LL. 

ZJ 

CO 

c_ 

U- 

(/O 

c 

o_ 

—J 

—1 

•< 

u. 

-J 

<t 

**. 

-a 

LiL 

>- 

>- 

— < 

o 

>- 

_J 

o 

_-» 

uJ 

T 

I 

o 

T 

<_> 

o 

a 

a. 

a. 

(  '1J  »-  L'l 

'  rr  «x  -r  >-  ci  *a 

Ul   -J    J   c  U    (t 

_J  C  T 


<»   I"  W  w  ►-• 


O  _J  -1   X 

v.  w-         *-•    *r 

in  .lit-         X    _J 


t  u.   .k.  (J  h-    t-  _J    «J   »- 


i  a-  x 
a  o 


UJ    Z  LU  I 

«i  C        -a 

o  c       z  ^ 

■az  a.  -*  fa, »-«  i 

O  O  O  O  a;  i 
O  t_  ►-.  -v  ^  I 
n  «•  r  v  in 
cv  or  o  y  ^  ( 
O  ujZ  <  <  i 
»-  u  o  t—  I-  i 


»-»    t/'   t- <  a    a     >■    n    "-t    .T    l>     «*** 


X  *   ^    ►-• 


a    if  J(l    »    til  -J 


.-.  O    UJ 

X    V  —   _» 

a.  _j  tf  a.  . 


jm    -1    M    V 


=3  >- 
X    o 


x  v-  o_  >-  o.  i—  nc 
o  T  r?  i  C3  _i  .i. 


/  y  -  >-   i. 
.u  _i  T    _i  a- 


CV    _l 


^-oy-OVi^1  — •>-   <>-   «tcrcr 


i— ■  uj  jj  •—»  H-         •-•  — i         m  o  *-<  ai  ^  <i 


•-  X    >-•  X  •-  X 


I  1X1- 


u         o  u. 


o  u.        u_ 


•— «  <r  i-i  co  ijr 
»    _D  X    r>  1- 

l^J   IX  ix 


z     !     txi 

I  I  —  ,-    ml 

UJ  HM7    r 

i  -rf  »-i  o  z  •- »  •— 
i  z,  z  t  i-<  •-  x. 

i-i  *-•  — J  x  o  r- 
I  Irt  l/l  U  J  4  Z 
I  Hi  Hi  ■-)   •%,   _l  O 

!*•  1*  t   ^  c»  nc 

I  .-<  i—  oc  z  t    x 

o  o  o  >-  i—  o 

i  ci  of  or 

■  >-  <v  >-  o  c-  >■ 

_<  a-  — <  tJ        -J 

•-»  »-^  i/i  *— 

i  r  iv  i    uj  iu  a. 

<  ir  «j  c  in  < 

,    li    M    U.    M    M    U. 

IT  GC    ic  a   Q    co 

VI  l/l 


i/> 


HI-     1> 


r     r <r_   r     r     <r    _r     c     <  < 


r        r         (         r        r        f 


\ 


x  x   x         x 


x.  x.  >*  XX'  X 


X  XX 


XX  XX  X 


r  a  u'  ^ 


o  ►-  o  •-• 


T  *»  «/>  a. 


'  «  */>         ■<  O  O 

t-  I>         o  •-  •-» 

*t  X    -t   C  -*i  ^1 

C-   1-T  at*  a.  (j  rv  >     V 

^  c  a    *r  ►-  v-  t/>  o  r"1  T 

C*.    <    .£    -3  *l    _J   H  l^i  I 


crrf)>-^<_»x   r    o    >-  a.   j  n 


t-4  ! 


T 


.    . 


■ 


I  I  I  -    31 


r     r 


r 


C 


i 


c 


O.   -I 


«  o 


I 

I     I 

I 


C      c      c 


err 


r       C 


1 


JK  J*    JK 


|j-    III 


t-  .-.    .—  —   C     rf 


<d     <    -3     < 

ra  o  x  »- 
o  •—  «  >  cr 

►-  _l  C  _l 

4    IK    C   U. 

ST    Z   •-.   < 

^    •«»   O 

JT  X  l/l  u. 

J  Z)  u<  O 

-J  — .  -I    UL 

>■  >•  JU 

X  T  O 

a.  a. 


•-•   Cj  «J  o 

i^  O  >u  o 

•—    Q     O  O. 

■«*   C*    «l  »-i 

JTur  t-  J 

X  *j-i  o. 


<ujui 

I-    T"  «t 

L.   UJ  IP 


-r  qi   •-»  >-  a  at 

'tt    u  rrf  jr  O  "l! 

-II   I-  C^  u  — 

O.V     LU    >-    T*    V    »-•   _J  >- 


M        -r  in  i/*  X  u*  »-* 

o        cr  <  D  (V  D  _j 

O  iu  C    >  O  O-  Q. 

-J    <HH    ic  (^  r^  t-t 

_i  o.   r  .u  o  3-  _i 

re  C  J  (/'-  v  a.  *i 


r->        z   ■*  — 


HQUJ  w 
:Z  O  <  C 
jbOC  C 
JIB   I-  •-   O.   I 

O  •<  T  >- 
'0.    Or-   O 


•-  C-  >-•  »-• 

Z.  -a.  ►«  I   — 

—•  -1  O  C  Z 

l/l  t_   •<  it  •"• 

ui  0  -J  O  T" 


1-1  o 

•-"   O 
f/1  Q  ui 


«-•        <  or  I- 

<_j  uia  <i        o  1. 1  s. 

i/i  t-<  uj  a  ic  -i  <  ■<  ci 
— >►—  k  c  a  f-  c/  cr  v  •- 
»-i>-l/l>-X>-cVu      u  _j  X 

Xijr'i-iox  ._i  >-  o  •-•  i_> 

O  C   Ll   M  UL    Q.  1 

V    V    <   f-  -y    V   ,T  M   V    «1   V 


-d  ^3  *-.►-«  ac   X 


■«  1— 

>-•  ac 

r—  ex  o  c*  o 

t_»        a        i 

v<vn  >-i 

—i  »:  — J  n.  — i 

x.   u  a"  lu  x.  i 

•<  cr  <i  er  **  i 


t»  n  r  c*  ci 
o  ►—  t  ^  t" 


x  o  i 

O  CI 


C-J   CO 

en  >-  >- 


<  •—  *—  *t  <j        •-• 


«*   a    :n  ij! 


CP   ►-   Jlft 


.-.  _         w  O  i 


WQu. 


T   Mca  h  <o         ►-'X         m  to  k-   ti  ce  en 

■a  ■<  uj  •*  uj  <   i/l^l   w         in 

IL  U.  O    U.  CJ   UV  U. 

•  a.  qc 

in  en 


^ 


III-    3d 


r      r 


I 


r         r        r        r        c 


: 


w» 

*i 

_j 

X 

Ui 

-* 

Q 

r» 

4 

o 

•-« 

"X 

o 

o 

»— 

_J 

Q 

►- 

h— 

«:  <_ 

3 

-i 

< 

O 

-«» 

%/■ 

D  w 

o 

j 

t-> 

n. 

*- 

>- 

•-•  3 

•"-• 

f"1 

-<* 

(•» 

o 

3 

X 

—»  t: 

h- 

K- 

_J 

3 

3t 

«/) 

a. 

■*i 

_3 

-4 

Jj 

_^ 

r~ 

1/1 

^n 

at  >- 

V 

O 

j 

t/» 

V 

>- 
2 

o^  •— 

— . 

T 

H- 

3 

o 

*-+ 

at 

r 

j. 

at 

i 

■« 

-i 

T 

1/1 

u 

■« 

u_ 

*** 

—i 

it 

tk. 

i  I 


I         I 


I 


!       I 


r        r        r 

- 


. 


Ill-     JJ 


r 


recce 


c       c       c       c 


V 


e 


a 


C\J 

I 

CM 

cu 


*  »"-l 


■*■  *    00:0  itfM^r  o  -*■  c;  o  O.O  O  o;o  O  o  o  o  *r 


OOOiCOOkO***^ 


<c  !co  co  c\j  1 


m  «»■  r\j  «*">*-«:  ri    -1  -~^  — i    ,r   —1      <   — *    : 


21 


t—  <> 


—  v.  -j  a 


<-j  1-1  *~j  >  j  «j 
i_*  ►—  -«  ,1   a. 


— •     Li      <l     <X 


■—  a    •—  •-•  •—  z  «a 
r>  c  z  7a  —  o 

►—  |«1   «  ►-••-•  —  3   o    *- 

00  C-   — J  **    51   w".     i      O  <_> 

O  L'  (J  4   O  «i  ^  m  « 

j       ci  t—  0-*--£*ac?<£.* 

v.       -j  «.   >:  1—       ur  >  >■  *—  <£ 

3  T  l-  a    >-   •—   7"    „>  ,2   TT> 

T  i/»C  ZC-iT«'   T'lt^  , 

a.  _;  </.               •-  u  H    L1  a. 

>•  >•.  he    O  A.    1/".  2                                   ^ 

a  D    <*    .O  3  'u   4    u.     >i     L»*U  — i 

._.--.-.     r       a.    JJ     x      %.      x      .      -J. 


«! 


u-l 


I  I-  (\. 


^j     •  i 


O    .%)   a^    J3  ;  J-    V    X 


a        h- 
w  1      u.  ^ 

i     ^  a 

<  touc 


u>  J-  t-*  J-  r—  •- 
—  «i  ^->  a.  a.  ~ 
ti  cl.  —  j-.  C"  v 


■aj    -1  _J  J    H,    _( 


i   t.i   — .   -_u  t—   S    O    u(La<l£'/lCOiH/     x    _;   -o    *_ 

»-»•-<  y-4tt.>-./ia.*-i— >  *—  -r   _j    l'  a  ui  I  «i     3  cu  .1)  CD 


L*J    1  J     OJ    *—        *     — • 

<    ,0   a.    •■».    >u   nc 

m  -*  u*  l>  u  »- 


III-    34 


ccrcccrcccccccc 


■ 


(       r       r       r       f       r 


i 


i 


'        I 


i 


i 


*jsOOOo->ro.*\*o 


R 


O  '->   <j  ^  ■*  x  o  •*   -a-   -»    -norrjtvi 


0,0  QOk   *   *;■«*■  O  O  O  -r>  O  1 


I    i\J  J         CNJ 


I—                             m  —    i-     M»-  w    L. 

lu;                  c.   ^  £  •—  o    «■■»  a  c   _j 

»                    <  "-"  ^  a   D  "'  l  -  -•  J 

^-                    Jt  '  Duiiuiuu  '_' 

_j  3     J>  •-  -?    ;     hi  f  •-•  ft 

v^-'j  >•  ^  >■  O  c  a    >. 

lo«/  z  ft-  c  o  ^  3 

*!              a    C    t  <r  •      *~   »    *»  »-   .. » 

a,                  c           t_  t—  -i    <_    Q.    i- 

t_»  <■»•".  j.  « .  >-  >■ 

^-    J    J     11    U    iL  U  O     AJ    Uj    _1  _J     _j 

— 1  »*  vS>   ***     *       IC  'X  k     'A     -a      X  <     *1 


a  ! 


-jo  ^        i: 

-.         c  j       ,~,  _  _  ^ 

h-         a  ,-.  «-,;_»-■  -a 

ix.           O  ^     ^    CI    *-  O.  O 

■x        v-  *x  -«  — •  <■  t/->  O  «-• 

►-            <?    <_•  •./*    *_    -I  U      uj  t 


>  ">-  1:  —  -v  a  ^  — 

<i  _\  *j  __>  <:   *•  "t    1  ■  >    .1  •— 

_»   —  2_  ►—  w  *-  o  a   * 

A  V»  u  ^  *.  — *               v.  >■ 

UJ      O  ►—       -J  -J  M        •  -i     >*J         U     'JJ  _l 

1— «  -1    _,  <a.  _j  *T  *)   -i      r   .n  —. 


(X     «      /»    .A.     ■  U    -^      3     *- 


vi*it"    \.   r  •—  »—  »—  >-  ^    if   >-  t 

1  a   M   i/i  (T   - «   *"    *£   <*    O  'J    T    > 

•-«  •-»  ui  'ij  at    l   «  >u  ri  a    -*   _>  _j 


■«a    3  ■« 

v  i  1/1 


■V    <J  «—    a    — *■/>*!     JJ  »^   •—    —    *     O     *     >■ 

>u  — «  jj    J  «—  J.  a.   *»    1    i»  **  c*|  *3  «j  .ti 


I 


III-    35 


r 


cere 


(       (       r 


c 


1  ! 


-»| 


O  ^-  *—  -H 

I  — •  *X    IjL      .•". 


I—  <_J 
o  a. 


2 

*-  <-)' 


O  ^^  AJ    ^*  ,  Ti   O    O 


-^O^^OC^fMsf   o 


l\j|a-r     r-*    Oi4J    O     fH:*n     -*    «~1     «>     —1     -f!'H     T      O 


CVJ    *C    r-»  *-l 


#-•  *v  o  O  O  <^*  ***»  G  OOP-  — * 


h-    -3 


'«— »  t— i   2    •%     «3    t— 1 1 

!o  ^  —  c  o  — i 


C   ^.   •»-    -"  u.    it 


L-  X   nr  '  _j  y—   —j 


ii  -i   ^ 


j_     >-    <*- 


uv    C   £  u  h  O  m  a  '1     l.» 


J. 


i^ 


r>.o  o  o  :-•  o  o 


ro  — .  ,£>   — 4 


-«rvJ-«r-<i\J^    -<  >r   O   C   O 


*»   O  O  O    J  O  O  ■*   O  X    T 


EL 


£ 


i       <i  a.   **  »-» 
I       C.  1   -  i.  ■ 

uj  (-  —  C     J! 

t_  «»  <_   t  r: 

c    J.  I/.  I-  Or 

x  «.u  r  ^  ►. 


-li/>     J  u  _i  «  u 

u  _<  r  -~  t  i  «»   «. 


l.    <1    >-  a.    —   >'   >/i  3    -« 


<• 


III-    3b 


rcr_rr_crrrrrrc 


r       r       r      r 


' 


2  i  i 

-j.  ,-, 

x      -.  ^.   . 

|      «■  u-  W 

1        O   »-  f- 

-r.  t« 

r  >- 

er.  _.    I 

I   J. 


~i         ^3    a-   >-> 


I  I 


-      - 


,-<  _<  en  i-«  o  o  <■» 


-<  .-)  -•  o  -o  ->  <<r. 


i  o  "•'->'-•  i;  -«  .3 


oooo-ooooso 


i.        >-   x 


u.  ,  «-■  «*  LU 

Z  2-  c-  «  > 

o;     •-       ■-  —  i^ 

Or  »-  •—    C      <    •— 

"j       e  v  i~-  c  _< 
*j  _j  >■  r?  <  »  t_>  -* 

UOUU    J-    f->  •—    t^ 

z  »  a  /  u  il  a   — 

»^>  ►—    r»     _j  (I     >     — 

i^  ;'>>-."'  i  ri  .i 
ii    r  t  t  r>  >-  _j  7 


n    _><<_>   _J     .•     "     -<     J    -I     -J 
—      T        1      _}    — •    >1     1       —.-,—._ 


a.  a.   — t  ~^   -a    w 


■  3   —    -l    1-    » 


*-  ►-  -.u  «*  a.  u  .c.  ►-  ^  o  ►—  _*-r 


!      ; 


I  I  I  -     .3  7 


r       r      r      r 


r      r      c      ( 


r      c 


i       i 


c| 


I— »  1      U_      s/^ 


o 

^ 

•J-. 

a, 

*X 

HI 

<t 

_l 

J 

L. 

r 

u 

a. 

■* 

rr. 

►— 

«J 

> 

7 

*. 

•<t 

»-• 

••t 

•«! 

z. 

cj 

■J. 

«-o 

lO 

z. 

~    i 


fH^NBOO'O   O  O  ■ 


O  Cg   O  *\J  O 


i-i        a.-  c 

MH|*»    H 

;lo  ►-  c.  ■  o  •**  a    o 

Ui'C  '«*  •-•  X  h-  •-•  tr 

X  o  *i  v  a.  J  h-  >-  t  a 

«.     T  — i  a.  «i  Ti  or  2  —  X" 


'•* 

e> 

! 

Ll_) 

■a 

*_ 

i/\ 

> 

»- 

__ 

o 

►- 

»-*■ 

on 

Ji 

.•. 

O 

Ck. 

^fc. 

u 

•-• 

A. 

rf. 

>- 

c/J    i'i 

>• 

>- 

r 

O 

*j 

— 

-+ 

^ 

c 

f3 

o 

—J 

o 

«T 

J 

3     U 

•i_ 

-J 

«j 

u 

"" 

'- 

'j. 

*" 

4 

* 

<_■ 

It 

-3 

-* 

Or 

""* 

T       7* 

a. 

"~ 

t 

Q. 

r 

^j 

■*! 

*j 

»- 

* 

>- 

— « 

1 

»H 

VI 

o  ot 

(V 

•j 

< 

j 

a 

>-   »—    ^    <  u^a    •»  •-•  H-    >.    >     ij   o.     <    O    ^    a-.    T 

n.  o  u.    -a    oh-x»—  X^/O'U  <  »-  *-  ►-  _j 


I    - 


I 


:  I    a- 


-L.    T.   a. 

c  s:  ».. 


c 
it-  o 


I         t-«         |        «M  »-  I         .-•   <V| 


(\j  O  <\i  -£<  O  O  O  o  O  «j  «. 


en       uh  ^»  -*■ 


a_-  .»  ;.-o  -C  p- 


rn  O  O  O  rvj  ro 


X   "i  a   ►- 


I-  !«*  \~    '■  ?. 

ct  >  "J: 

•a   <  t—  O  X    j  — • 
"1  ft     -a    ij  tj  _j  »— 

X    -•  —  u    I 

n    i  .,    ;    »—  oj  a.  a 


X   -J   •-*  'O 


X   X   —   i- 


ifl  rj[    i/>  u  O  •*  *- 

>-  O   n~  •—    »-  »_  -*J 

I  -  -  Jt    tl  I-'  < 

a.  ij  f-  h  ui  .£  <£ 


X     X     •-    r- 


III-    38 


•—-co: 

1    *"»       Qt 


ffcccccrrcc 


i       i 


i  ^ 


,2 

l 

— » 

o 

X 

.-» 

-o    • 

-X, 

■«•_  a 

e 

•—  rj 

m 

<   o- 

K 

w 

r> 

•— * 

rr, 

i 

—    1 

1*1    '  U 

fcl 

u 

'*.       <"«l 

»— 

^~ 

— • 

t— 1 

«J 

a.   **-> 

<•> 

c 

LJ 

F 


HH^NOHHrtOAOm 


>  r    OJ 

Cl       *i  Hi •     •.  -«_ 

«   O  J  I    O  D 

•  ■>    _>  — *  _*  ■-•  _J 

>-«•—.  V    I-  >- 

I  ir  -<  i  a.  1 

tt»  ^-   »—  a.    ^J  a. 


rx   >-  ~  a.    >-  p-   j 


■-*   Z>     u   « 


*4    »—   »—  a. 


r       r       '        r       r        r 


. 


Ill-    3Q 


rrrrfrcrccr       r       < 


r      r      r      c 


i  ! 


i  i 


I  i 


—      1                IS* 
A3     1 

11     1             <S~ 

J 

or- 

O 

"L    I           u. 

O 

<— 

S.    |            u, 

_i    1 

1         — 

t-. 

1 

x 

<    1          -i 

Lk,    '11 

-     1           1 

J£ 

LU 

jj 

■l        »*s. 

**    1 

o 

#— 

^ 

— • 

^    1           —J 

•— 

*i 

u_  */. 

1          ** 

.M 

XI 

o 

C> 

/".    1           tr 

u 

X 

^    1         o 

<" 

U 

iiJ 

f\        u 

r    i         o 

4 

—J 

_j 

ill     _> 

—   i         .r 

t. 

X 

O 

n      X 

-?    i        ■— 

vj 

4. 

a. 

C      i. 

jj   i         -j 

-* 

•a 

4 

^     ■*» 

X     I             <J 

a. 

•i 

</> 

•1     -^ 

!         i 


I    k 


I 


OiA  O  h!<T   ~»  ,-»  — «  ,-«    ?>  x\   o>r*.«NJ 


O'NHOiMOOV    O   O  <N*    -^  — <    O 


tf\iO  -4  O 


00   030<\.^0-«    ■*> 


t-L,     C_ 


vt 


to 


•-<  a 

■t    a 

3  r> 


£    ty.  tut.  <s  3i-<  T  t:   C    ■! 

Z>  *~  _;  «  ^    *  C  w           »— 

&.    »*4  '.SI  X  '  U.     a.    C_  >-  *-    V> 

>->-»—  _j  ^-  l  c?  x  a.  £  ^  h 

J      "Y     -A  .t,      I  CL      ►-       ».  _,  ■— •    -jl      A 

a.   x.  ^  X  a.  •»  x  i  .u  •!  t—  h* 


^a_oXO.-oX>—    u  ir,  r-  •-  w  j 


i:L 


to         o  (— » 


Ol   CO  4, 
XT    £    JC 

<l    O    < 


rr  o  o  t1  o  o  o 


<VJ  — «  -i  m    o  o  o 


H  ^cn^  0«  W 


••>  «1  ~  C 

>  u*  Z  -.' 

\1l    £   *-    Y. 


x  r:  u  -j  _i  *a    *j 


<_>  —•  -t  *-  ."3  -t  >r 

Jt     '1    OJ     ^     t     I     .t 
C    O    ^    r-     -T    Q.     ►- 


Til-    * 


(       f 


r      t 


i       i 


r      r      r      r      r      c      r      r 


O  i  ■©  O  o  cvj  .c  m  <->  -<  o-^o 


OOOOOOT-tTu>"3-< 


-**»(*!   «  O   tVJ  tfciO  O   '"''i  f' 


r 


r      r      r 


o  ?■  r  ci       -/ 

J  '/I  l   u  ■•  I 

e  -a  .•  u.  —  - 

>s>  I   h  L3  n  C    (! 

_>         I—  >.  re   CL.  i-i  £ 

>  It    2   ""  «  -4   Z» 


-3    -3    —    T      J    _| 
T    T    -J     »    i    -. 


<.•>*—  ■—>  — «_jy»—  —  »■  j  re 
E  >•  .u  >■  »—    >       i    *:   — «   r}  — •  r 

<a   £C  J.1H    >-    u   •-     .£    .j 


IIT-    Hi 


r 


r; 


c     r 


r      r 


i^f  f-  r- 

•a  iw  ./•»  <3 

O     Z  -4-»  w 

IU     *T  _J  _j 


I      ^ 


■*  o  * :  -}  .»  * 


•JO  no  CM  ro  -r   -4  !<x    o 


O  -r  M,.r  *>  o 


ij  O  O  O  O  O  ' 


M 


<  -i  O  J. 

_i  ir  ii*  t- 

C-  <_*   —  ** 

a  ^  a.  _j 

ID  1-  ^  a 

**    ^   rr  •-•  (j 

t-   (y   n  7     -j  -i    ? 

Qui  O   Jt>  3tT    Z^ 

«J     C*      O  LU    iJJ  ►—     -J     "J 

<«  — «  <r  X*  *c  ^  13  "l 
o  >—  •-•— ••-«>*.*.>- 

w  CL.  3£  **    r>  ti-  •—    T 


»_■ 

.-»    -«J 

2£ 

O  Q 

h:ihuj 

tn  «_;  0  *t 

a.  — *  — •  <-- 

0         a.  ■— 

in  ►—   on  «— »  C 

T     >■ 

».     a    »-• 

—  QL     ^ 


«a    v 


-J   Z>  (_    i- 


»—    ^ 


-->  >-   a.    -»  **  a.  ,—  >->. 

X  _j  n    -1  uj  C)  l  ri  j  j 

•_*  — «     J(      _J    .1.  X  3»  C  •-«    — • 

v  *!>-—•    o  >■  m  1:  -t  *a 


a    <  i/i    ^ 


H&y  1  <mmX  <ai    j>M'.i>iiJaar3oj 
o  o  *-  <_>  *   »-  w.  o-  a,  <x   x.   x^-i-»x»—  t_>»-^   .u  -j  </•<  <_j 


I  i 


i     «-> 
1 


01 

** 

cr 

a 

*_? 

0 

«— 

Cu 

1 

a. 

1 

•• 

jj 

Ul 

Uj 

tXl 

t> 

r*j 

»— 

»— 

•-• 

•— 

•a 

U- 

/> 

t/» 

Cj 

° 

^ 

u 

-U 

V 

OJ 

—J 

_J 

uj 

_i 

a. 

a. 

m 

Q- 

JkZ 

7 

j: 

A. 

< 

< 

_> 

•i 

un 

V> 

-£ 

»•> 

!<V  O  O.O  O  O 


to  <f   ^   o   b 


>s>      a 

to  Z>  l* 

T   W»  Ti  T 

a  _^  u_       l; 

>  ~-  -o  «i 

j    "C   O  -.     i..  j 

<UH  Jibl 


t/1     «T    U    — •    *1    *-   ' 


III-     4r? 


I 


f 


,     I 


O  e>  -*  r>  *o  <c  o  •*  O  -r  a> 

*»  u>  — 


«M  x-  *\j  «r-  l\l 


tut 

* 

el 


<_■   C-    •— 

X  o  — 


Q.     _» 

o  s 

u  *  j 
i«^  -j  •— 
u*  a.  ti 
o  O  -J 

C      L¥      >' 


»    I-     —  r-     ^    >_  _   «v    »•    4    _• 

— *  <S     O    'U    _J    _)   — •    <—    LU  O  Ml  —4 


oot    jj-    o  ■*-  i—    To.  oir  ir 

i/>'j  ►-  o  «  toj  ^  c  — •  *  j  y 


UJ 

«T. 

y. 

*- 

«j 

^ 

• 

3 

o 

X 

r~ 

■•» 

• 

J 

•a. 

■j- 

^> 

•— 

f<j 

o. 

< 

^ 

■c* 

t_* 

o 

»— . 

C*". 

1 

(X 

l 

■• 

■  u 

■ii 

W 

JJ 

at 

r* 

*- 

h— 

-^ 

•-• 

4 

u. 

■  /•» 

4^ 

L   1 

o 

' 


MHO^j(V<HHl?0 


>rO   \*  so  x  ,o  "f  u    r 


i 


o  v  r  o  — # 

«3     •-•  ,—  »-•    Z* 

_J   I*.  X  C»   <-.* 

^    IX  l>.  Wt  «<- 

O  ■«  3!!  *a*  u_   <» 

T  ►—  O  t/>  C  ►—  i 

a    z  —  >   T  7*  ". 

*.*  r+  M3  7  >    »-  t~     _t 

J>         I-  <_  —   >- 

■-•*•:  ./>  j  *■   >- 


tf       V      U,      -*      «t 


Tnrjt^TaitO^) 
a,    i_  »-  »—  o    j  »—  >—  — j 


til-    H j 


r      r     f      rrrrrcrr 


r      r 


I   —   : 


I 


!  i 


z 

- 


en  'ij 
o  ^ 


iJ    4  -J  _»     w 


-t 

u. 

c 

O 

lid 

^ 

—1 

u 

a. 

r*> 

i" 

3 

-a 

D 

tf 

-£ 

I         I 


lt/» 
iui  en 


!        i 


aJ^4r\<\jrsj-£M«Of^oOOOOOOOOOOO-C 


<r>^O*»'0Ofv-0Cev«rcr^c\j.*-ooOOOO-4' 


ii 


o  n 


_    «X     _    W    .JJ 

»y»  J  U  ^  *i 

tfOHHO 

<»  O  u.  f»  *-i  •«•  y 

I^O  t-X»-«'i-0        I         UU 

i^>"«HT4C»-H7  K-J.X 

z-  z>  •  u  >  a.  ♦—  c_  in       <-• 

I-*  t-4  </)  (X    >•  l/%    >-  >-  i£    >- 

X    -JCOCT.    t*^,U«JL)_J-T     *1     -J    U  • 

>-  »   ►-  .-#  a.  ~  — «  *   i-f  n  *-  u»  x  .-• 

.C    H    a      <     D    rt    U      4    JL     •*    X    ■— •    ■**    (Jf 


4                          Q  tu  cS 

_j                  a  o  ID 

U    *T    •<            —I    >-  -J 
X    J.    u           O  <^> 

ii  c  «    i^oa  >-■* 

I    X   O  (II  u1  6  t    O- 

o.  w  w  <  11  >-  •*  »~« 

ui   I  h  t  a    I  IL  H 


a    h  a  or    ^)   -r  a    ;D  •-»   «i   x    »—  tDXo-«-«t/i-i3>- 

hv-.ijh  iut-  i-t-  n/    aQtuujh  novii 


r      r      r      r 

i 


i 


en  x  i 

I  l 

*-('■->      - 

a>  *ii  ■> 

-r  *—  <n 

O    ■<    v> 


*-  »-• 

«I  n.   ir> 

at 
**-  at    aj 

a  ai  a 
i   x  r 


(\i   H    ^   C    t    -£i  (!) 


O  O  -4-  ^r  *r  O  od 


_j  *i        >  ■ 

«— t  ►—    LO     X    ' 

»-  C    3   a, 

a.  ■<  .r  — •  vt  i 

•<  n  _j  --  t  o  « 

*•»   oC    O  «*<_»•-»  i 

>-  a  a.  u  >-  t—  i 

I  >■  m  m  oi  a.  i 


i^  j  <i  a  u1 


C 


i 


III-    *<+ 


r      c      r      r      r      r      r 


r       r       r       r      ( 


«\j       o  cv 


oo«>ooo-»-o 


OCVMOOO') 

lo- 


-.  uj  —  z>  •-  •- 

j-  •*  o  c  <»  ^ 

O  C  »-<  *-  o    oc 

3  •-•  u.  ne  >u  ^ 

O'JHtr    u  h- 

QC   l/>    IT.    1  V- 

—  o  z>  zj  v.  r- 

XI    ►-  _i  _l   -t 


a.  a     -j 


'D    _l  -J     _J  -1 

er  •—  i-*  •-•  ia 

•-•  r.  *    »"  tj 

ca   «  •«»   «*  12 


►-  c»  v-  a    ii.  ►-  n 


I 


m  uj  O 
*f  »- w 
O   <    ^7 


Ml 

'U 

UJ 

a. 

rv. 

»— 

*-t 

4 

u 

ts> 

O 

J 

at 

—J 

*j 

_i 

c\ 

m 

a. 

r 

a 

*~ 

^ 

^ 

-t 

to  o    , 


*'Oo«r  mhoh 


^H    C\-    CM    r-t   O 

IO  I 


-J     "-•    ^     J     f\J^-««V,-J'<V'f-*000 


I*-    OhhO<mOOhhwOh 


z   *; 


_j       t^>  r 


m 


Mi  o    ** 

nc  o  t/i  -r  *:  »-•  — * 

^    ^     UJ   _l  <  U.    Q. 

t-CJO  <-"  i-<  o 

v  u  r?  c  -t  cp  a 

t  •«■  t  a  _j  r>  t > 

»«Tr—       T  f*  l-«  ►-     *     lO 

D  »—    O    >-    J  Q.  »—  1L    ^> 

•-*  olC--^.         -^  a.  >-         *-• 

^aj  a-  o   «ji  ►-  <i-  Z>  r*  «-•  er   *.» 

X.  +-*»-**-.  x  u  -^  a.  o  »'  •-•  >- 

•^    t    It    t    iU    •>'  A    H  >■  't    iX    Li 


I  I 


ITT-    4 5 


f 


r      r 


r 


r      r 


C 


3 
>-  a. 

7   -« 


CO 

I 

C\J 


c  i 


CM 

<1> 


GO  CL 

r-  u> 

u_'   Of 


co  o 
•o 


' 

i 

i 
i 

1 

t 

1 

1 

! 
t 
i 

j 

(V 

«V 

* 

<*> 

c 

CO 

o 

o 

M 

fi  o 

<^  o 

<£>  \r> 

<r 

*> 

<NJ 

1 
i 

1 

00 

u-> 

m 

^ 

ir. 

i 
! 

CM 

! 

«\j 

ru 

o 

o-  o 

-J-    <\; 

ir»  m 

• 

• 

• 

• 

1  . 

• 

• 

• 

• 

• 

•    • 

•      * 

•    * 

o 

2 


tv       «vj       m 


|       fo 


O  O         — "  -■ 


S 


nr        -<o 


tno        r* 


*         * 


o  >c 

<c  ai 

(■*"•  C\i 

•    • 

•      • 

f\J 

O  O 

ru  *v 

<\> 

•-•  *-^ 

rr   K 

o 

M 

r-l 

;  m 

Ui  | 

_j 

«*  i/»  ~* 

X  ur. 

t/l  m~»  P—  C 

t/*  I    <_•  ir- 

U_  •-•  O 

U.     ^  IX     -J 

J    OJ  14J    &  I 

£C     <-^  J      ,.  . 

O  3  t— 

-J  2.  't  -t 

<     u  CO 

Q2  O   C*  »*- 

lu     <t  t~l     ,j  _> 

X  »u  v-  a  a 

►-  o  «*  t:  t 

•<  •—  »-  o  < 


-» 

IU  o 

«*  l-l 

O  -I 

-•  3 

o  <-> 

u.  .t  c  <  o 
i-i  w  o  -u  a 

a-    J!    a-   o   Q. 
1  ^  J  O  .J.  .-• 
_ir,_i>—  _j  at—  t 

v-  >-  t-  3  r. 
-j  _ j  a:  a.    < 

2-    1  n 

■4    -«i    X    l/i    *j 

U.       U-         -        71        Li 

>-  -j  n 


*-   z 

Z     4 


_}    — '    '^     ^ 


.Zi    ■«»       U   UJ 

-A    H-    A.    -o 

■<  *->    u  -o 

at  X. 
t^  uj  *i 
CO  C-    u. 


•-•  n    t; 


*-  T   to 
I—     u 
<l   >-   O  •< 

-j  u.  a  n 
— 1  o  X  uj 

uw  O   *—  »— 

a  •-•  >-  a. 

O  o 


c-i  »—  Ot    to 


_j  v  x  >-  -.  _i 

<1   J  n   ^  n:    a 


C3        IU  o 

_)    «»    h-    •"< 

<  Jl] 

w.     i.     C      — < 

<L   UJ'UIU 
Ok     _J 

y-  O  O  >- 

_J    u^t  u    — * 


1LI   ^ 
«t    O 


T 


UJ 


LU 


o 

CO    I 
3    <-> 


u.        o 
o 


u.         u.         O  u. 


MHZZ 
►H    O    3"    — •    — 

r  t"  c,  t-"  o.  d  n  in  j  O  T  to  iu 

u  vo  Q-ntOzzt—  O0»-«i-<o 

IO^  C  -u   /    «1<     x:   .Z.   T    X   CJ  1—   —• 

0^1   IT  t—  ot3»—  »—  0>-l—  t»a    V- 1  •*: 

>_,or»«a-t        >;        z        urfi;       — •  t  3  ►— 

l^>C-*c-^.^V»-«>^ VOCTVT     «;    L  ^ 

a   ^  C1  u>    j  u   1  ^  a   u  U         _i  ■_>►--»-'  ^ 

OO^i»—  (_>*-»<_»»-•         •— '         co»-«               ►—  -1 

(L          fi  u-           J-           £uJL    JJUi.u«ii  * 

X<->tr  WBHIl)llfflU*Q;ilO"HJ 

»  ll.nt     Di-Dl->-3t-l-»- 

<  Ui    <    VI    <    L1  CO  CO  4 

U.  O     \L.  U.  LC 


c 


III-      f'D 


f     r 


» 


*        liH  a 


-<        o        -r 


I 


U~  — I  ^-> 


>n  o  •— i  'M  *v 
— «  o  o  m  <v» 
p^  o  o  <m 


I     I     I     I     I 


i     U   JL    ^   H 

d.    O    1.    X    u. 
Z    «  M   Z    O 

T    -«    ■<    >    Q 

lO>X  wz 


i 

CO 

i-t 

a> 

M 

K- 

XI 

< 

fvj 

1 

<J> 

ut 

»-• 

O 

ia 

_l 

u< 

I*. 

1 

T> 

LI 

X 

u 

.u 

3 

f— 

-^ 

Ll 

< 

O 

O 

Z 

a 

Ql 

IU 

<~« 

t±. 

_J 

►- 

T> 

a. 

<i 

y 

•»- 

»— 

3 

< 

u-i 

-C 

1/1 

III-    47 


c      c      c      c 


r= 


a  c 

•O 

*» 

CT 

J- 

o 

CM  *f* 

C 

f\i 

<n 

<\j 

•j- 

f*l 

O 

I 

j 

1 

■o 

-» 

m 

-J 

f- 

GO  -J 

r- 

-r 

r^ 

-r 

CU 

»o  m 

—* 

r-i 

-r 

•-» 

f\l 

CO 

t~ 

.-* 

«■*  IT*        o  o        mo  ^ 
mo         r^      I       m         *C 


C 


—      •—  o  o 


M  *-*  i-  »-•  •-» 

<Y  O  O    Z  Z 

I'l  J  f?    t  t/1  'II 

Z  <_>  ^  O  oe   •* 

a  C'  -i  i  <  o 

Z.   T  T   O  I-  «-• 


U  —I   t_J    H- 


J  Ul  H   -u   ill 
tr  rr  -t  nL   1. 


Q.    O    ». 

>-•  ^1  c  *t 
►-  »f  f-  _J 

.1  -<  J 

>-  i_>  x  a 


<r  .'■   •—  o   T  •- 


I-  t~    Zl  t—  >— 


pi  oo  ft' 

OJ  O  f>    ** 

m  o  cr-  >r 


I    I    I     I     I 


in  un  *t 

Z   <_)  XL  in  •— 

0  Z  .3  -U 

^    «<  I-  z  u. 

«t   nr  x  tc 

1  ■«  <  >  C 
«/>  >  X-  -"  z 


«  I 


«/>   CX. 
Z   IU 


i-<       .»        ey 


Iz 
3  m 


f^ 

»- 

fU 

-4 

CM 

<^> 

io 

•— 

o 

JC 

-A 

.AJ 

a_ 

1 

<t- 

ji 

3 

-i_ 

a. 

3 

►— 

-£ 

U_ 

-1 

O 

G 

-f 

C 

JL 

u. 

»-« 

t*- 

_i 

h- 

t? 

a. 

-1 

i 

3C 

*- 

."J 

--* 

CO 

^: 

i^i 

•-•  cj  C    Z> 


D    ■..    O 

a.  (^  o 
O   1 


u.'  ui 
»—  -a 


J-TW 


a-  «?  >-  o  <t  »— 


»^ 


T    i.  h  >  n   j; 


j  n  j  h  ,1   >—  X  »- 


2-   »-.   «J    >- 


j:  vi  u  •* 


X  k">  a. 

t-  3   T 

i  a.  u.    4 

n  c_> 

ei 

L  U>   iJ 

_1  l/l    C-    ' 

_>  -a  .» 
>-  _i  tn 
X   «_> 


i  t—  Stl  ^  «/i  a-  ui 


it  (- 


«j   in 

>-    Z  I 


u  >-   T    >-   -.  _i 


Hi  O  >  l- 

■»  »—  i—  nr  <  ->* 

— «  a.  *.  u  *  ci   ac 

j     j  — i  -  ■  . . 

^  jj  •!  r  i-  ij 

q.  _i  <-<  n. 

c>  «_>  — i  v  o 


o  o  z  — 

I  •— •  -3  i_  >-•  -^ 

iza  <  o  a. 

o  o  ^  ~i  r> 

O  I-  y~*  a.  •-  u 

O   -I  >T  >-   — I 

Q.  ex  O  Z   Q. 


.J-^    <t 


>-  *5   >-   ■»*  n 


~-   ~l  ►^  a>  j; 


--         ax 


u.        uw        Ci 


ex  ac        ii  r 


Ill-    48 


r     r 


r 


i 


I  ! 


a> 


C"  -»■         "•  ~r 


V>  is* 

«.> 

-tf 

■jp 

... 

»— • 

t— 

•AJ   .'J 

C 

^ 

c 

TT 

t/> 

Ui 

*1 

V     ». 

T 

U 

i 

o 

oc 

-*J 

— ' 

"*    ** 

•— 

CJ 

■— « 

r 

■■* 

c 

•-•   •-» 

Or* 

X 

T 

o 

»— 

M 

o  c 

C? 

»— 

O 

rr 

V 

.i 

o 

TE 

— 

r 

3 

<l 

^    X 

^> 

13 

>* 

X 

*t 

a. 

». 

— «   u. 

— < 

_. 

<J 

►— 

■«• 

^j 

*t 

*-• 

** 

ir\ 

*-■ 

h- 

fc_ 

-1 

1    «u 

*_ 

io 

1 

« 

**j 

-* 

_> 

<  a". 

* 

^* 

«X 

n 

a. 

>- 

V 

Q- 

.x<  or 

*l> 

rt 

rr 

or 

Qt 

.- 

T 

►- 

V 

no  n  >c  ir* 
•*•  o  o  o  -* 
o  o  r-  -c 


-i  -a  2-  ^  u> 


-r- r- 

1 


III-     4-1 


r 


r 


C 


c 


o 

—I 


-J 

1 

i/-i 

— 1 

X 

UJ 

SO 

<•-> 

M 

< 

m 

t/1 

1 

o 

•T 

U_ 

*-« 

O 

U- 

ac 

J£ 

_J 

O 

ul 

UJ 

a. 

1 

_i 

Ik1 

rr 

<u 

<L 

LB. 

A. 

-t 

*j-. 

U 

3 

*— 

_J 

2. 

li- 

4 

«T 

■|J 

en 

o 

CM 

O 

X 

C. 

X. 

a 

Of 

*w 

«-J 

<k. 

•— • 

i— . 

_J 

X 

.t 

i— 

15 

a 

»— 

u 

t 

I 

£ 

■*■  CVJ 

f-4    X 


•      * 


«\J    «X>    ** 

<0(l  rvj 


^ 


an   — '   m 

•     •     • 

O  O   .-* 


-       I 


*i   «t   -■    .i 


■«*    U.   O    ^- 


M 

Z) 

O 

<^> 

«.< 

<-  i 

LJ 

•— 

< 

t— 

-* 

*-* 

< 

-1 

TC 

-} 

a. 

U 

r> 

o 

«a 

O 

-r 

<— 

•-» 

a 

o 

UJ 

c 

3 

%/> 

rt 

a3 

r: 

a. 

f_> 

a. 

■^ 

Zt 

-I 

Ui 

o 

Zi 

J 

■j 

►H 

«* 

OL 

t— 

i. 

»_ 

«j 

ii 

►— 

J- 

'^ 

'1 

o 

X 

VI 

L^_ 

>- 

LU 

X 

v- 

■*- 

t— 

Z5 

3' 

v- 

X~ 

<■/"» 

a. 

Li.  t/^  n        a  vo  iu 
-t  ^  cj        a.  n.  T 

i  O   >   1/1  f-   O  11 


K    □  UJ    ^ 

z  a 

o  c:  «-> 

L"  H  «  ■»'   Ml 

0<3:i.]    x  u  <>  o  < 

;a  or  c   <  ii-  D  h  ?.  c 

O  'U  z  M  M  o     X    I    O  «- 


>—  c   »-<  ■— 

J-  «*  —  *.  •-< 


_i  c  I.  UJ 


O   O    O    I—  I  1  »     _<   ■* 


.L    V    <    «t 


-A  I/,  .-J  _1 


C~  C   O  <J   T 


t^l    .i.    .V    >-    -. 
&.    I-  ,11  _J    X 

l~»  >—  e  •-•  <J 


V-   CI    >-    O    >-    3 


*-!  ^-      (^     »-«  t—      -tl—       _*. 


o 

^~ 

i 

•* 

.-) 

a. 

o 

i: 

o 

CL. 

•— i 

^. 

o 

*- 

1/1 

i-j 

a.   *i    D  -< 


J   "3  >-   *—    >» 


<YVO«-«>--rt     V-M-r"^*     T    1    w     >-Cl 


C    -ill    ^ 


k.  i—  *I  o 
j     '  a. 

i  *t  -a  a.  */•>  <-j 

i  u.  a    _J  */»  <_i 

-J  *4     ■* 

»  >-  _i  o 


►-*  CS  •*•  »-*   T»  m   Q  m  <  «-iT 


m  -u  «t 


air  a:   Z>  » 

O    U_  li. 


a  r»   fr    t  i  t   M  o  I 

O    H-    w    h-    U   ►-    X. 


c 


■   T  C 

X  '^> 

>-  -J 

T  o 


^ 


III-    50 


r 


r 


o  <o 


o- 

CD  O 

• 

1    •     • 

o 

O 

m 

^- 

— ■ 

1 

f- 

o  <o 

• 

•    • 

•VI         |         IV.         I 


00   CO 

eo 

•vi 

• 

o  o 

© 

r- 

" 

»< 

a 

o  o       —<  o 


_<  o  <■"  ~«  -r 

c   CI  l»-  -T 

•     •  •     * 

I    I  I    I    I 


.C   C.I  i-    l/>  I— 
Ci  Z.  3  .J 

«.    *l    1.      *.    IL 

^  .-■.-•  t  n 

-t     Jf     X      kJ 

T    <   ■«    >  O 


Z.         •—  — 


-i    _l   O    C    7 


11  — » 

•  o  o 

(MHO 

■**  <* 

I    <_>  -C 

Ct    _i 

—   u.  I 
•B  ix; 

T    tx  u 

Z3  l- 

.£     l~  -T 

n  c 

z 


C-   »-  w   -3    -J  O  T- 

O  ■<  v    T    o  a  O 

u-  ^  C  ^-  C   ^  7. 

C     ^  7"  n    X    T  O 

f—  O  <"   O  *-  <-J  v 


-*«*«.<._*}  ;x    O   »-    •-    - 

G  0  3  ►-  a.  a.  -4  w 


1-      —  l*  I* 

>-  l/>  _1  _*    — 

li  O  3  »—  «-»  •— • 

-j  m  u  3 


>-  ^   >-  O  V    I 


-«  a 

v"»    U 


<  a  i 

c  *- 


i.J    -•      •    '-  X    ►-    K-    _J   ^    j 


_y    _J    «•!   C- 


-a   i  i/. 

IA.     _J  *X> 

_J  -*4 

>-  -J 

T  *_> 


CJ    _l    O    O     -J  Oi 


—     I—    \S* 


•—    U.      —*    — J    _l    i*-    —    O    *t     ■«- 


:j  x  _*  >—  _>  »-  »   >. 


o        >-  -J  *D 


<•*  r*  —   ,r»  ~- 
a*  .->  r?   ^    — • 


tw  »y*   ■< 

■i    <J  a.    S   *— 
C  2  J  -i 


X    ^    ■<   :>  O 


III-    51 


7    «l 


Ui  <tf 


O 

3 

a 


r> 

«*■ 

X 

1 

t/1 

m 

H- 

o 

«t 

m 

1 

O 

41 

»— i 

o 

CL 

-j 

1 

<r 

■  J 

i 

U. 

U 

3 

f- 

-i 

LL 

•tf 

•4   r  i 

t-  :>  •« 


r       r 


••"VT" 


;  ~*   O     "*    f>    -f 

r*  ,•}  m  r-  .-« 

J-   O   ■©  —t 


I    I    I   I    I 


Z   O    1  «/i  t— 

O   i   U  u 

K  4   &  Z  Ui 
^  •-•-..-   CJ 

4  or   x  u 

x  «  i  >  a 

w   >    1.  uJ  Z 


I        : 


III-    5? 


<u 

1 

—J 

-I 

l/» 

X 

*L' 

to 

<•» 

t~< 

>- 

<* 

o 

l/» 

1 

o 

^ 

u. 

•— • 

c 

U- 

a* 

a 

.J 

3 

I  j 

LM 

U. 

1 

-J 

UJ 

f» 

»«. 

a 

a. 

* 

CA. 

u. 

o 

r> 

t— 

_» 

c 

u. 

*» 

-1 

J.' 

■T 

C 

Of 

J 

«; 

c 

;? 

o 

J£ 

u 

JJ 

■** 

r-t 

Oi 

_J 

X 

■  j 

t— 

n"1 

a. 

t— 

CJ 

-4 

X 

r 

•« 

»-• 

*- 

o 

*i 

l_> 

a. 

lO 

-1 

u> 

o 

_* 

a- 

X 

'  1 

< 

»-« 

3 

UJ 

>u 

*- 

UJ 

< 

c* 

o 

o 

t- 

< 

V 

e 

»— 

•— 

•-• 

w- . 

•a 

a. 

o 

oc 

o 

"1 

M 

u_ 

« 

c 

< 

c~ 

»-i 

cr 

T 

<* 

«t 

-1 

•«S 

t~» 

re 

ra 

CI 

-.x 

»— 

i» 

h- 

a 

D 

X 

1— 

rr 

X. 

a. 

*-* 

*a 

-» 

— * 

UJ 

»-• 

>- 

a 

M 

•  -> 

LT 

^3 

.13 

u 

*u 

iv 

i— 

X. 

*. 

4/1 

W4. 

w 

»- 

-J 

■T" 

_J 

1— 

_j 

i* 

T 

•— t 

i  > 

.*.' 

tr 

— • 

^- 

o 

«* 

■  U 

IS 

Q. 

T 

O 

a 

l 

X 

»— 

c* 

i 

£ 

•-• 

-«r 

V 

V 

^- 

t 

T 

LO 

d. 

V 

■j' 

V 

•— » 

Uj 

.'. 

—j 

I 

w 

-J 

X 

a 

o 

i 

Mj 

_J 

< 

~J 

u 

- 

-1 

^ 

tX 

A. 

X. 

■a 

< 

-a 

■^ 

* 

.n 

X. 

•" 

I 

JL 

t/*. 

»— 

■«* 

< 

X. 

i/i 

cn 

'X* 

«I 

vj 

_> 

—i 

*•> 

o 

U. 

u. 

3 

in 

wi 

<_J 

u. 

u. 

_* 

_j 

n 

nr 

_, 

< 

•4 

m 

>- 

>- 

_* 

0 

>- 

«j 

-J 

T 

X 

X 

u 

T 

o 

O 

ii 

Q. 

Q. 

C*   -*     A.    —I 

•-•  .r.  •—  »~  -•  r?  •-•• 


ex    A.  4. 


— 

a 

-«x 

-J 

o 

r* 

^ 

UJ 

X 

•— . 

c 

(_1 

^ 

■jp 

— . 

■< 

o 

_j 

•-« 

T 

_i 

*^ 

iSt 

UJ 

u 

Ul 

c 

< 

>- 

k~t 

r 

I 

1 1 

_« 

■JL 

-\ 

<c 

«< 

>— t 

at 

m 

LU 

►— 

•  o 

•— 

•— > 

»-• 

4 

Q 

c: 

a 

o 

i^ 

o. 

X 

*\ 

ml 

7 

It 

X 

X 

»— 

•  •• 

■— • 

~ 

l/» 

♦— 

(T 

t » 

—" 

_l 

r- 

CI 

»— 

e- 

V 

O 

_j 

_j 

-1 

«o 

—4 

a 

ir 

■)- 

■rt 

•-• 

•*T 

A 

rr 

i* 

*- 

3 

7" 

o 

»— 

r> 

H- 

O 

u 

i/> 

^3 

h- 

^ 

— , 

•m- 

3 

> 

< 

X 

X 

3 

O- 

t' 

•«• 

>- 

i/> 

X 

>■ 

fci. 

>- 

C-. 

UJ 

X 

_ 

—i 

— 

i. 

►-• 

»-• 

►-. 

-1 

X 

o 

r> 

o 

T 

"3 

~ 

o 

^~ 

o 

— 

*r» 

•-* 

i  j 

o1* 

_j 

^ 

-i 

t  • 

OB 

•— • 

ot 

te 

fl- 

I 

Wk* 

2 

M 

_■ 

..1. 

>• 

>- 

< 

o* 

>- 

r 

>- 

i^ 

•-• 

V 

■» 

r* 

« 

a- 

> 

>- 

t: 

>- 

<J 

•  i 

-J 

o 

h- 

.j 

V 

_. 

> 

-^ 

—J 

■-». 

*-• 

•-i 

^* 

—/ 

_j 

-^ 

_i 

»— 

/q 

fc^ 

-4 

mm 

X 

•— • 

J 

•-1 

T 

V 

a 

o 

i — 

<— • 

;^ 

•■  -• 

.^> 

r 

CM, 

X. 

X. 

UL 

1 

w 

►- 

D 

►— 

X 

x: 

J 

•< 

ai 

■** 

<1 

%J 

^ 

m 

v  ■ 

^ 

*i 

-1 

u-        a.         c- 


•—  -t  <  O  -1  ^ 
x  u  c_  j-  >- 
C   %/%  O    w    — 


to        — 


X.    t,l    .»    «« 


u.        u.        o 


.    [ 


III-    5 J 


(        C        r 


C        C 


r      c 


c      r 


I  ! 


( 

i 


•      a 


r-*  f\J   f» 

•  m     • 

O  .-H 


~ 


^  a'      tf^  o 


irxc1       m  trv 


^    I 


vt  a. 

u    or 


I 

O 

r"i  -*  O  —  »r 

f    O  o  J-  — ■ 


f\j 


oj 


I     I     I     I     I 


**  O  J  (/n  ►— 

CJ  .£    J  ^ 

*L  •*    «-  t  -■- 

i»  ■-••-"  y  o 

•«  (V    x  in 

T  «    «  >  *^ 

v»  >   I.  .*J  ^ 


fvj  H- 

o 

«* 

m 

1  o 

r* 

3 

a.  — • 

U.   fci. 

1 

rr  «^ 

v  ia. 

•*j 

O 

►- 

-C    tL 

<r 

^ 

O 

z 

o  <* 

J 

—  uJ 

_j 

lv-  tr 

T 

•«  r. 

^ 

*-  r> 

4 

*•>  ^ 

u-i 

I 

O  O    T    I— 
t-  -J  C 


•-  c  «r  c 

O   O  u.   Q 

•-<  a.  o  a 

«J   C'  •*  .-. 


^-  l-  m  kfl  a  a 


<   JK  ).    ■>» 


_i  »—   Z  'I  t-    1    I—   i.'  »_>  ■.*  T  —  t—  O 
X  »•»  a.  _l    .j    X         I—         t_) 

h-  "O  >>-«*;*/:  a    *■   >u  V   *-« 


T    T   i 


>->■£.    Z 

e  >-i  — 

.«»•-•  i.  i 
!«i  _i  c  rr  z  z 

lO  O    <    7    H   H 
*-«   o   _ i    -^    T"   l.-l   iu 

r  x  c;  jf  n   *  ■»* 

UJ  O    t—    '-J    *-«.••    ^     L^ 

x        2:  of  X  I  Ci  t-  >-i 

<)  "•   i"3  t—   UVV_l-«t 

(/iii.*-*>-0>-X    <    LLC 

O  »—  <_»*-•   c1   -*  ►—  *«l 

nc  a.         c  '*i  I.  iu  u         la. 
c^»-tv    <i    o  ^  <t   -n  >-  «.> 


2f  r>  •—  -i   -t  O  -J 


-Z  ««   O        — 


_.    _j    -J 


*.  a- 

•*  2.  vt  n 


»—  X  —        -*  cr  «-«  i 


C-   u_  u.   —i  < 


-*  jn 

o  u. 


u.         (_)  a- 


*^  a    r»    T:  /v    o    •- 

lU    -4    0  t'»  -J 

a  u.  u. 


o  x  t  o        «  a. 
.v  J 
1  i/l  aj« 


. 


; 


I 


I  I  I  -    5  f 


-J  O  f>  f^-  ** 
O  O  m  —*  —4 
•-*   O   -C   ^ 


z  u  t  ^  ►- 
C  i  ^  *. 

i_   -^  a.  -i  u- 

y  —  *—  «j  o 

4     Y    K    OJ 

X    -*  -t  >  o 

i/>   >  ■    "J  x, 


r  r 


•C   O 


«VJ  ~*    G 


rH  O  —    O 

O  pH  «\;   -- 


«    _1   O    <~ 


■41    «* 

C"    'J 

•—    -J 

»:  X 

c:  ►- 

^      3f 


if*        »r» 


*". 


„• 


— .  -f     X 


■/in  j.  D  _i  10   -i   m 

—  »-  O  <-  -■    a  O    I    T 

r—  t  >  -J  •—  O 

er   — •  *~  nOmjt  i 

Ll.  Ou.  LL. 


JL 

Q 

a. 

T 

•-• 

< 

O 

1 

_/ 

C 

►- 

*- 

3 

«* 

•4 

c 

< 

2" 

Q. 

A. 

«  * 

-\ 

7 

w 

r-» 

Cj 

*i 

Ml 

J 

G 

»— 

►- 

_j 

3 

•* 

■  * 

•<  _  -J  ^-  v-t        fc.-» 


*-t-at-vffi»-*T»—  l    <- 


»-    ^    ►-    i. 


X.     LI     _ 

JD  .-->  ,L- 


1 1 1  -  ->  - 


r       r 


rcrcrrrrc 


(       (       r      c       r      r 


t        i 


w*  \r\  s  <<j 

O  T.    ^  — 

3  *  m 


I     I     I     I 


«    ■*    ">  O 

>    4_    UJ    it 


III-    56 


r     r 


recce 

...    .  ... 


-  . 


■ 


r      r 


I 


I*- 


•d 

i 

(,-* 

_4 

T 

*u 

•*J 

1 

< 

m 

U- 

»-4 

O 

i— 

i. 

X 

-J 

[Jj 

e> 

a 

1 

a 

*y 

«: 

UL 

** 

o 

o 

^ 

_i 

^ 

U. 

< 

^ 

^j 

O 

Cj 

JL 

o 

y 

a 

<r 

CJ 

u. 

w- 

lu 

*4 

-* 

uU 

-J 

3 

'11 

►— 

CD 

a. 

i — 

O 

«T 

a. 

»■ 

*t 

»-• 

•— 

Zj 

■a 

o 

a. 

n 

JL 

»•> 

l>n  a. 
Z    tt." 


■O         (VJ         o 

•  •  • 


10         O        f\i        o         .c 

•  •  •  •  • 

O  H         M 


•O         O 

o 


■*  r- 
&      i 


I 

■    • 


jfH  <<u  ■*■ 


o 


-*    «t    «J    <   *-.  rr 
<-  C.    X   I- 


u  i/)m  ar   I— 

<  Z>  _*  — i  -v    ~ 

o  ;•  o  t—  »->  —I 

w   i      «l  —•  3  O  o  I— 


««     _(  O  C-    •£ 


o  ►-  o  •->  -a  o 

2-    lit    77   X   >-   — ■ 

CT   C   >—  «J   >-   -J 


.3  «i  «  x  «•  o 


a   u(k  r   >■ 


Cu  r 
»r  c.  -i  -> 
—  c  I  -• 


— •   -t 
_l  X 


>->->—  c>  O    >- 


2<C  •-•  ' 


0  "J  C  X  I    <  J    X    "3 
•-•          — •  *_»*-•          -V 

_*>-»—  >-  >-  r*  >-  c* 

••'    _■    A  _J  «>-_)>- 

1  ~    J  .-  rr>         —  X 


_J  K-    ►-  <-1 


V     4T< 


»— •  eu   *y 


— ■  in  •-    X   — • 


Cf  r*  -*■ 

n  _i  .  > 

—/  ^  -t 

•  ••  I  O 


*•*  ^    »—         «4 


—    X   _i  ■». 


*  C  Mu  4  **         -<  aj  •** 


—     >-     J    >-     J- 


>-  >-   _J  D 


.  . 


<_i    I  — 


-.     I  _ 


I  I  I  -    r>  7 


(       C 


r 


c      c      c      r 


c 


r      r 


!  I 


^ 


-      I 

o 

***  o  o  <r 
O  r-  r^  ~* 

O   -C     -^ 


2.    -^  ■— 

■*   i.  A.   u. 

•—  •—  7   r~> 

■*   *<  I U 

•«  —  >  o 

>1.  uJ  z 


_u 

iJ 

«%, 

»— 

*-4 

^ 

m 

1 

O 

•X 

*_ 

o 

<x 

_, 

u 

<x 

1 

CO 

■I.* 

> 

IM 

•  1-1 

3 

fc— 

C 

u. 

< 

O 

CI 

(_1 

^. 

-u 

•— • 

_*. 

.J 

»— 

D 

n. 

r  uj 


m  ru 


O  on 
Oi 


•»    CO  <  4   UJU1  - * 

«i.  •-»  c^i  !ij  c  >  n. 

•i  o  o  »—  •-  .*  ►- 

a.  •-•  iX.  •■*  n    x.    i,>  _j 

_J<0»-L_>-JV>M 

_l  »—  A  •¥  O  u.  i»J  O    T 

a  X  Ui  _j        »-. 

— -  _J     *  A  LJ    _ J    Cl     _J 

_  -,    ^  -_            w    C    •-* 


4    <t    l/)U 


u-  ■«*  »-• 


/«T 


tu 

>» 

< 

< 

*T 

-4 

o 

o 

Z 

»— 

C-J 

•-. 

« J 

o 

*- 

_J 

c 

—i 

-* 

1** 

o 

a. 

H 

7* 

l~« 

i 

UJ 

2 

^ 

T 

^ 

< 

o 

rv 

r. 

X 

CO 

Uj 

-j 

-J 

</> 

t_. 

«j 

-J 

«JI 

■; 

ra  o  \ 


<  c  o 

c  •-   —■ 


i/i  -*  a        a  -J  n  .i  1 

Dr  ^<  >  (?  u  a  J"_  >- 

•— *  uj  X  — i  *•■>  o  i_r  X 

t>  q.         y  mi  _*  h-  k'i  *si 

V    r^    >■     •«     (T  J71  4  >■>- 

*.  .    Q    — <    U     .-.  O    "<l  T  — *    X 

cn        •-•  -c  t->  t    o  <-•  a 

<*  x    r>  i—  -t:  J 

u<  i^  x.  \n  *,  «» 

<x  — i  <  «r 

r»  >-  -i  r> 
T  «_J 


z 


V 


i;  >3k  »*J 


O   ^    -j  - 

*c  ^  *.  -:  •* 

t  —*  «~  *  a 

■«■  oc    X  U 

T    «t    ■««  >    -T 

bi>  L  -M2 


I 


« 


III-      3d 


. 


f 


<r\  ir>  c 


«r  r\>  <\i 

•    •    • 
*c  -o  -c 


«v  *f>  fVi 

•     •     • 


•     •    • 
f-        o 


N   -DO 

•      •     • 

■o  o 


M  IT. 

<        tn 


•    •  • 


Oa:        O 


-n       o  o       m 


* 


4   4 


Mi 

•4 

iu  o 

<  •-• 

r>  _< 

4,  — <  z>  «J 

4;  c.  o  o  -4 

►-    •—  — •    -<  O    4 

4  4  **  fc  O  O 
T  h-  a  7  -H  1 
O  O   .3    3    4    O  I 


a    — 


o  a. 


X  »-  X         i- 


J  i  a.  _J  3 
O  _i  ^>  «»  -. 
u  Ul  O  X   X 

-J         — •         tj 


•4  _l   O 

cu  < 
—  C"  -I 
Jl   X   l_> 

O  (-  c? 

7  nt    T 

«-»  O  •— 

<  or 

-         I        -J 


^1    T.    c  .   IU 

fcX    O   -A    ** 


-r    c~  >-  >- 


O  >-  X  «t  *.    D 


a.   4 
«  o  o 

o  >-  •-. 

r  *x  r?  *t  c* 
3  u  a.   r  >- 

•--•    l/l    Lj    O    X 

-J  r?  ne  ii  a.  «f 


VmK3<htV 


C  — •  —  — ■    4 

L  »  J.  1 

fl    J'  <  4  4    T 

*/l   i-»  u_  U. 


J    l,T    lw    L». 


■II.  J. 

U    <  -4 

C  ib        u. 


f    ff      I     ¥ 


o  u. 


^-   r~  •—   A 


I     _l  11  J   >-    >- 

•"4^-4  V    _>    X 

v>  T    C  •—  a. 

■.     fc/H  -*J    -1 

O    vl  O    U 

-J     4  .-* 


• 

1 

i 

i 

I 

i 

i 

i 

i 

i 

i 

• 
i 

i 
i 
i 
i 

• 
i 
i 
i 

i 
i 
i 

i 

• 

• 

i 

• 
i 
i 

i 

i 

i 
• 
• 
i 
i 
i 

i 
i 

i 

i 

i 

i 

I 

• 
i 

i 

• 

• 

1              o 

• 

1              (V    — < 

■t 

r.     **j 

* 

1         IV  ^ 

n 

r-    — » 

i 

1         «*  o 

~T 

m 

i 

• 

'~* 

IV 

i 
i 

1           1     1 
1           X 

1 

X. 

LI 

1     1 

i 
i 

1         c- 

o 

i 

1             7- 

Z 

-t 

i 

1             ^-* 

*•* 

*» 

i 

1                    «-* 

s*  -x 

i 

1          z,  o 

i 

*"    h- 

• 

1            C   -i 

3 

*— 

i 

1            ^   ■* 

4. 

Z     u. 

i 

1         2  — • 

•-• 

•--  o 

i 

1          •*    ■» 

• 

1       I  «* 

■« 

»  n 

i 

1           */> 

> 

X 

i-j 

^ 

i 

. 


Ill-    -as 


r       <r 


<       r      r      r      r      r      r 


r       r       r      r       r 


r 


<v  -»    -»• 

IT  f\J   f\. 


O  «J-   .*■ 
*     *     * 


vi  a. 

Z  iu 

UJ    QC 


•*  ->  o 

•     •     • 
O  «r 

iffl 


Z> 


r 

! 

" 

■ 

r 

i 

1 
! 

1 
1 

r 

i 

! 
i 

1 
| 

r 

fn  er 

1 

1 

i 

1 

u> 

m 

C 

I 
1 

CD 

lf 

<7 

in 

m 

e* 

r- 

o 

j 

I 

1 

1 

! 
1 

O    CO 

1 

! 
i 
i 

1 

t**    &    *T 

•    • 

• 

• 

• 

• 

• 

• 

• 

* 

• 

•    • 

•      » 

•       •      • 

r*    l-l 

CM 

•-* 

^* 

rv 

IM 

ir\  *-• 

(NJ   »■-  —I 

l-l 

«r 

i 
1 
1 
| 

,n   CO 

l> 

o 

ao 

o 

-^ 

o 

0 

O 

o 

r~ 

•C 

o- 

fo 

f^ 

j 

l>-  o  -> 

•     • 

•        1    • 

• 

• 

• 

• 

« 

• 

• 

• 

•      • 

.      . 

•     •     • 

m  m 

«*■      '*!■ 

in 

in 

-J 

-J- 

-J- 

■J-        <\l 

nT  *r 

o*  o 

r»         r^ 

m  <\ 

f\J        <\J 

•o 

-C 

r\j 

CM 

C\J 

CN.          CO 

r-  <m 

r^  ^r 

*         >r 

-r 

j 

r*-i 

or  *r 

-J- 

<* 

CO 

~ 

*r 

-T 

r- 

-T 

*   '•-' 

-j  r- 

■^  *j- 

ac  ■  •-•  •■* 

co  r- 

>r       i.*- 

f-l 

fn 

r- 

>r 

CO 

»» 

**■         lU* 

•C  CO 

*c  r»> 

H  pn  ri 

irv  m 

•— »         t—l 

r- 

^ 

in 

f-t 

(VI 

r* 

p4 

«T 

ec  (\i 

OD    ui 

r-  *»•  ^r 

CO 

(Tl 

»—t 

M 

1 

CSJ   CM 

o 

o 

•H 

w4 

rj 

o 

•H 

f-l 

o 

m 

^ 

^, 

•~* 

t-l 

— <  --«  — i 

o-  o 

O 

m 

O 

m 

m 

«M 

•T.  m 

m  sC 

m  m  r- 

«j  o. 

GO 

*r 

c\. 

•<■ 

-» 

,(Vl 

a-  -j- 

*r  c 

j    -j    -j 

tH   «-l 
1 

r 

! 

i 

I 

1 

f-4  — * 

w4 

o 

O 

t-i 

O 

o 

O 

o 

i 

O          (M 

^^ 

o 

! 

! 

#-•  -4  O 

•O   pr. 

CO 

:» 

ro 

t>, 

#^  m 

od  *r 

-sf 

•»■ 

<\j 

* 

Mi 

•r  ■»■ 

F-l 

fH 

I 

•1  o 

o 

»H 

(Si 

i-« 

*-* 

•-I 

»H 

o 

o^ 

CM 

m 

j 

•IS.    ■-*   <-( 

•     • 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

•      • 

•    • 

•     •     • 

.-1 

rr, 

O 

m 

m 

m 

m 

m 

in 

cs.  m 

r-  ■£ 

r>  m  ^ 

-c 

■*> 

CJ 

«r 

*r 

>r 

«»• 

* 

a 

h-  <r 

C    CO 

cv.  n»-  a. 

CO 

^H 

w* 

t-i 

i^p 

•^ 

CJ 

y 

►•H 

■— i 

X. 

UJ 

z 

| 

(J 

CJ 

1-4 

oc 

r- 

u» 

"^ 

T 

~           11 

1 

■>»           HI 

1" 

1 

^ 

_l           Q. 

UJ  z 

-1           QC 

z. 

««  « 

ui 

UJ           11J 

j 

>-i      1 

Z          u. 

l-J 

»-  iu  t~ 

! 

UJ  Z 

UIMMM4 

!_i 

li.1 

«l  -a  O 

•u 

*  o 

-<   Z.  —   ^    Z 

»— . 

•* 

tf  c  iy 

-t 

ill 

C  'J> 

^  —  o  *-  — 

i 

»— 

o 

»-.(_) 

C: 

•< 

— •  O  ^j 

►  »     ►-■      «t      -H      i 

*-«  •>-• 

UJ 

t— 1 

^,  -,   X 

•— • 

o 

Z   c_   i* 

Cl     JOP 

T    7 

or 

_J 

|/~    T* 

*.->          Ml 

UJ 

X 

D  «-  O 

c  o  o 

-J    -7- 

•-• 

*— 

o  _j  or 

^  «-*  3  u.  uJ  *u 

*t  O  ^-*  o  <s  f-  •< 


'  _j  —  —i  ■*-         -t 


•^  O    <    X 


LI   ^ 
T    UI 


t-J    >*  U.    or" 

-<  <  <t  «-i  «- 

O   I    ►-  ^    3 

•-»  o  o  r>  _> 


41  n        m  t-i  , 

XT   tT-    Li-    *4    *1 


u    -a    li 

O    ►-    4. 

1/     U      il 


fi     >     L.    J!    V 


a    j  r  a  <i. 

-i  ui  h-  n  i- 

X  q  a-  -t-  a. 

a    xf  u_-  t^-  O 

»'   t  _i  O  o 

IJ  -i  J- 

Vt3  J 


a  rr 

O  u 

_l  -T   t— 

a  -j  a. 


-tUJt>-»»-i  j     t/l   'XI   K- 


ift   T   a   J 


2    O 


ix  v-  cr  —*  ■*!    *t 


O-   LU   CT  -J  O    y.    t^- 

>-  — »  x  t_>  -»-  r^  ni 

^  cv  ►>-  tv  —•  ^  < 

*t   L3   **  T  T     LJ    J—    i 

►-   ft    C  K  U  (t    >■ 

»_»  OC  '-12' 

>-    <    >-  ."3  >-   X    -I 

—  *:  -j  johi 


XOXO»—  u»»-»<_>»-«         m  Mm 


>-rrovh->->-f»'  >-'--<>-o»~<>-«*>- 


<  — • 

X    d   L^ 


•-*  'r  a.  -*•*  ' 


»-«        »—  o  «-•  ti        -• 


I        1  LS. 


JJ      <J  -M. 


u.        uu. 


u-        u.         c:  ll. 


Ti-t3         Mu-Mera.rrtf»fttr 
hj  «  »/>  -a  ui        */i        iv* 

C    U.  u. 


— •  -J  -^ 


*,>->-    t  «     M    Q. 


*—  o->   c. 


! 


Ill-     60 


r 

T 


o 
o 

2 


n 

i 

u- 

a. 

-4 

■< 

rJ 

O 

c- 

i— 

•— 

1  o 

^ 

(•* 

O   CL 

X 

>- 

<s,  a 

o 

X 

T3  a 

to 

r. 

1 

_J  »— 

v> 

1/1 

—J  '/I 

-* 

V 

V 

C  -a 

!i 

-j 

r 

T"  C. 

•-• 

Q- 

a. 

i 

r:  i/i 

**j 

< 

— *  i/n 

u 

u. 

_i  ■« 

a 

v-  _j 

n 

i  <j 

_ 


I       i 


<o  o  U^  ^  f^ 
O  O  m  <•  r\j 
G   O  .-<  *i 


I      I      I      I      I 


«_> 


fc/1 


O  .Z    O  w 

^.  -»       A-  ~  U. 

Z  i-  ►-.     »  C" 

x  ^  •*  ■>  o 


>u  a> 

<M   H-    <-< 
-t   «** 

•-•  o 
at  _i 
u.  a.     | 


Z  a  < 

C  O 

O  at  uj 

k—   r-r  ol 


7-  ^ 


T   UJ 
u        i 


^  j;  h 

r**  <\j  o 

O        m 


u» 


^-  O  «^  ^-* 


<Z^k.  2 


I  u  O 

-*  •-•  ■< 

c:  _*  a:  t  *^       ■<  ■<             -j             — • 

<    H.     J    UJ  Uj    UJ  ►-  U-j             O  O              *t     *■*                        i: 

O   O   *-*    •<  ►-«.  >■  O   ^  t-i  ■<    Uw    l/t   *-            OC    *- 

t-»^-»^4  0<  <v  o  t  r  a  c.  t  i   d  - i        fc_-  a    ^         z 

x  u    or  •--  o  O  ^  C  I  'i'  C  -.i  o   :>  &.         *-  Cl  —i         ^ 

-a*-*  'COO  at  f-  u^'"-J<»-*-'iM^ft«M<-'» 

hi    j.   mb  <   .jui  <-•  >-    -a-  a.  -J  a.    >     _•  •  _ i   ^   ri   J  h.  a  m 

_*»--. i  ;r  -x  o  ui  er  •—  •—  r  ui  ii  UJ     jCTXoTO*-»j 


■<  O  a    — *  "  T   ^ 


C  a.  »—  o  —  -^  ^ 

■1  ~»  -r  T  ~      OO 

►-  *y  t*  ►-  «-»    "»    — 

v  <  >-  C  >-    X    ul 

— •  i.  — <  _»    _J    i." 

^  ~  «.-  ►-  J- 


•i   -X    V 


•-•    j  >-  c  o  >-   »— 


>-   O  ~    >■    ^    e     M    8    *4 


it  J- 


^       -J       -V      -4      1         ^     .     ,.,     <  -J,  U-     -*  —      -"  -1  ■-         -*  - 

c_u.u_u._jv>>_u-        u.         o<4.         o  u.         u_        j  ^         _jia. 


Ill-   6 


^-  C1  r^        ro 


■-unj  ^        -. 


>-  o 

O  a.   *t 

<         .-.  i/i         <eo 

i  -i       i-  rj       e  »-  ►- 

-•-•         -rf   T   *T  O  -1    -^ 

r  T         .*  a.  o  a.  1    >- 

ra    -*►->-  w.  J  u  I 

JO— 11^   l*z>    jl  C*  c    < 

i    Z  3         •■<  _*  t—  o        '•► 

-  —  —■_)   3  c.  «.  .o_<T 

i.  JL     X. 

U.  _/   i/»  Li  U. 

— J    *t  X 

>-  _i  n 


*      I. 


1 

1 

1 
1 

1 
1 

1 

1       .> 

o 

a 

<*■ 

or 

1       1" 

o 

r* 

.r 

_i 

1       fl 

o 

w 

*/ 

1       -" 
1 

<M 

1 

1       * 

>* 

1       IL> 

'  U 

1       <~ 

L_J 

1             Z 

V 

-* 

1            — 
1 

,„ 

•"• 

./> 

" 

1             * 

<_' 

a. 

c> 

1       a 

z 

3 

.*. 

l       ^ 

^ 

a. 

^ 

a. 

1        z 

*-» 

*-* 

«c 

C"> 

I         i 

m 

« 

'  ii 

1           T 

-j 

< 

:> 

c 

1        «/> 

> 

j- 

iu 

z. 

a.  -> 

LU   *~i 
O.    t- 


•     « 

<M    CM 


Z    Ul 


U*  *-*   r-i 


in        h(\j: 


1 

o  e? 

i-t  o 

ac 

-J 

Ul 

-  1 

a 

■u 

3 

UL    -Kt 

z: 

»— 

z 

UL.    «* 

O  O 

z 

<_• 

JL     JJ 

•-* 

I—    -J 

»- 

ii  a. 

«x 

i:  r_ 

•— 

Z>  ■<* 

<^> 

z  f> 

C-    X   I— 
►-i    W  <_ 

JP  J 

Cf  O  a. 

Z  i-i  -1 

z   -J  J 

-»  o 
uc 

1L     L^Ui 


_l  ~i   rr 

■> — i  a 

T   CJ 


t-«  —I  «J 

U.   •■<   C 

-J  -J  -J 
►—_<*■ 

I 

V     >-   I- 


z>  -J 


O  — i  >-. 

a    •»  —i  X. 

«T  —I  C  O 

:OU<  Z 

!»-<  m  _i  c 

jl-   T  «->  ot 

O  1-  o  -« 

Z  a    T  1 


n  t—        t   ~~>  o 


-i  u.  I- v  (i  a    ^, ,  J3    (  k  >-  c  >- 

ujt-niii'urirt-oxifl" 
u-X         o_j        •—        u  Lk         C  all 

^      »     _■   j    <_>  -J   o     _J    »    o   — J  i*    *-«   a.  ' 


_i  1   -1    >-   V 


>-  v 

-i  r 


IX     I 


J!    I     Z)   *-    ZJ    \ 


J   ^   k-   U. 


. 


i 


ill-  ^<e 


Cc<r<r<cccrcc 


«o  o  h-  r>  c 
o-  o  ■>  •> 
O  O  -•  «» 


I    I    I    I    I 


Z         I         «r 


uf 

«•-» 

«1 

\& 

o 

».. 

»-> 

|» 

o 

^ 

1; 

•jj 

2 

-j 

X 

«. 

o_ 

X 

•-• 

•— > 

■?" 

o 

w 

or 

>* 

•u 

T 

^ 

*i 

> 

c 

(•i 

> 

i 

ill 

-c 

'• 


r        r 


( 


r       r       ( 


1  t  »  V 


--.. 


I  I  I  -    6  3 


r 


crccccccc 


r        r 


(       c 


I  t 


.   •     •     • 

o 


-*■       n*        «r  i^  .o       ^> 


j^<       in       m  .»       .»  r»       ir  _■  _i 

•        •        ••        ••        •    ■    • 


©•  cv  |>- 


O  ■»    rr. 

to  — I  J- 

i-O 


|     •      •       • 


. 


tr*  (Vj  c\j 

!•-  ->  «-i 


aj  r~  r- 


JD 


1 


o  o      o      in 


O    O  -I  -. 


ilf\  f>-! 

*  * 


■CO  O    C    i 


'3 


•     •      • 


J 


ra  _i 


*t  a  m 
Co  o 

i_l  ~    T 

CL    -a    V 
Ml  _i  <Y 

T     _J   C 


4    H     i."     H    M 


X  I.. 


«t   j-  I/O  —i 


•<  •-■       _i  o  r>  z  z' 

o<^w<.j  «t  z  >-•  —• 

—•    u  z  o  _i  n  i-  .»»  lii 

o  •<  c>  ►-  o  — <  *-  •»  c 


O  •>   n  >—i 


«3  -I  «r 
c-  X  I- 
•-•  i_l  o 


o  _.  -^ 


1  ^      I     . 


Ci   Z 

-xi    -4 

X    aj 


O  iv 

Jh    i. 
TC     l_>     jl 

T.  ui  X 
»—  l/"  a. 


-»  ^-.  C  u.   i_  ^ 


>-    X     >-    1-4  — J 


■a  t— 
—■  a. 

LA     l_l 


Ona    o  ►—  «_>  'v   >- 


*1    Ll      _J     ^     VI 


I"  •»  '_W 
J^D  Li 
-J    -*    O 


l—   l-l    *l    _ 


>-    -J    ' 

X  o 


7.  .1  »     .  JC 

■H  bb    -a  u.    *1  ** 

u-         i_  u.         q  u.         a. 


w  n.  t  v   -l  o 

JOCJ  W1     ►"■ 

-.  X  >-  u.  —  J. 

T  o  X  C  t-  '■> 

>■    JC   V  i->    —    >- 

i    I i>-C  J 

-O  -•  T  —  i 

U.     X  L(    X 

^-J     <*  — J    *l    < 

o  a.        i_  u. 


i-i  >-  C  >■  T    -*   I 

^j  -j        —ui « 


1       L-J     -J  _^ 

•^     IT>   a"     >-    T-    >-    >- 


-n   -r  rr   nt  ti   *— 


UJ 

*< 

_j 

x: 

•i 

CT» 

o 

Cl 

•— ■ 

►— 

to 

•* 

•-* 

_j 

-t 

►— 

^) 

rs 

> 

C-* 

:_• 

f— 

< 

*t 

3 

*i 

o 

^r 

(/I 

& 

n 

i. 

IX 

Ci. 

tj 

a 

»— « 

O 

-^ 

^ 

w  ' 

*J 

H- 

>- 

V. 

c- 

_j 

3T 

»- 

*i 

►— 

-J 

(« 

-» 

Z- 

.X 

3 

a 

*» 

_> 

■u 

-J 

►- 

r 

>- 

w 

o 

X 

o. 

^ 

a. 

_J 

to 

»-4 

—J 

_i 

»-« 

I.: 

•■* 

_J 

^ 

u 

•* 

ti 

^« 

•-* 

a 

T 

*- 

•— 

UJ 

X 

o 

a. 


ex 


HI-    ^ 


v 


r 


r      r 


*    ° 

o 


Z3 
H-  a. 
7    •* 


O    O  -• 

— <    O  O-    I 

4'  o  o 


I    I    I    I    I 


•  u 

wl 

4 

£ 

•-J 

X 

»/» 

*- 

(3 

i: 

_, 

.  J 

«& 

*i 

A. 

^. 

u. 

^ 

M 

•— • 

V 

n 

* 

a 

w 

'U 

X 

•< 

-1 

> 

a 

l/> 

> 

1 

ILl 

£. 

u.  or 


•- 


2 


•-•  n 


X    1* 

Z> 

2:  j. 


O    _J                    -*_!—<«                                    -I                    _i  O 

«f   •-•  J3                 aj  ■—                C                                             -i    —  3 

c:  o  <->             *-**<**►—        ■<  .*.  ^  •-•        a.  ^  ^ 

_  _  •_  -i        Ov    *j  _»    *  «-:        a  ■(  J  - *        ^j*%.-<  z» 

>•  u.  «  «:■       o  y  -«j  iu  q        'iio  >  a        h-c"-j  »— 

*-     3„    X  1      ■rt-tTO.Q.      X_jaA«-J_JOw1^'>>—    a.  *X 
jhJXU<U<lll     OG-u'k.'fcjC~TXuTO^-t— " 


•—    CJ   •—    f*   *^ 


r  «-  -«  -i  r 


-tO         *-•  i-m  *f  «-,         ~*    _        »—  -• 


o  j    ^  »-  :->  »-  i 


J     (     i     L.     u.      Uk 


J   i   ft 


a  o 


_j.  . 


ii  i- 


r     r 


«► 


er 

i 

Ui 

a. 

< 

*t  c 

o 

^   K- 

1— 1 

o  -» 

'S> 

a.  r 

>• 

i_i  c 

-L 

or  fi 

o. 

^» 

•-  vn 

i/t 

XT'  « 

>- 

>- 

4  n 

—J 

I 

C 

t-^ 

a. 

iM 

X 

•»     X* 

«« 

VI  <_ 

u. 

«*  (» 

O  O  T»  ««•  IT* 

o  o  o  4  — « 

«\*  o  r~  -»■ 

•  •  •    • 

I  I  I        I        I 


2    u    I    ^f" 
Ui    J1L 

r  ■!  l  ^  u. 

7  —  —  7  C 

4  (V    w  >-l 

I  4    4  >  V 

i/l  >    ■_  U-»  Z 


z 
o 


3  <*> 

X 

I 


m  ►-   -r 

4    O 


*:  u  uj 

;>       ►- 

Z    U-    4 


7  4 


4 

■J4 

■c  <» 

<vj 

<\j  c\. 

• 

•    • 

<\J 

V> 

en  o 

.O 

.o  <• 

fVJ 

1 

— •  -r 

J 

* 

m  >>- 

•O 

1 

4-   4 

• 

• 

•     • 

f- 

-r 

cu  a: 

rr. 

4    4 

-H 

o 

fri  <u 

r*  ^* 

en  en 
o  o 


to, 

9 

o 


«£>       ,•-•  r^i 


f 

V 


I-   >-<  —     4 


4    4     4    r-« 


_i  n  _i  t— 


Q.     4  i-. 

ai    O  ill 
X   i^  I 


LL*  »-«>-0._l_jOO»J— 

4    i/l   Ur.    -A     J    1    ►-    I    ^-    Q. 

n1-1>-'~)XXtjTO 


T   _j  it  zr  i*/  —i  **  —j 


■>-■>-  <y  •>-  C  —• 

_j  u.  ►-   j  >-  c:  _ i  u. 


4   Z   u.  >-■  z    Z 

z  ►-  4  ►-.  c  •-  •-' 

(!.►"•-•  ^    Z    •<  •-•  X-   •-•  •-« 

4    o   O.  •-•»—   _lQf~»Z7 

C   r~i    ">  c/*  <«  O  4    7?    •■*  i-» 

•-•  Q_    L'  n*  tu  n  j  p    J.    r/, 

ar>--j»")rx«->.».Oe»- 

CJZo.44«-C3>—Z4 

Z    4    -1    .-•   •-■    c.'    X    T     Cj  t~    I 
T?  *—  or.    3  O  C  »—  <->  c*    >- 
4   Or  C->  O  »v  *"•  "3T  I 

Or    "-•>-■■»>-     jl'    >-    C~   >-    X    4 
JlX    JL    Jti'J  — !«_»*—< 

(_   O   •—  ►-•  MI/IM  ( 

X  i.    UJ    J      .U    J       'J  L    Mi  IU 

a   4-c4rr    4  -r»  -r»  • 


3     4 
O-      1 

■  —   13    4 

►—*—_! 

4  ^T 
>-  >*  a. 
_i  ■  u  ~* 

.  — <    T    ►- 


Z    >^)    v*.   4 


1  (•!   w- 

_*  '^   L3 

_>  4     t 

>-  — I   O 

X  U 


U.  i^  O  u.  Co. 


U-    4    t/1  C^>  l/i  W> 

O   u. 


1 


V 


III-     Sh 


■a 
o 

e 


(      <-       c    _c      c      c       <- 


I       I 


IT    O    1^    OP 
-4-    O    ^     >   w 

r-  o  •*»  f^j 


I     I     I     I    I 


^r  o  j:  o  ^- 

-i    •**     «.  ^.    U. 

^    ►_    ^,  ^    0 

*     Q       X  Hi 

I  *  <  >  O 

(/)  >  1.  UJ  2 


-p. 


i 


I 


. 


r       r      r 


I II- 


PERIPHYTON  DATA 


Table  2.5.2-4  Periphyton  Species  List 

Table  2.5.2-5  Periphyton  Bench  Sheets 

May,  1981 
Station  1 
Station  2 
Station  3 

June,  1981 
Station  1 
Station  2 
Station  3 

July,  1981 
Station  1 
Station  2 
Station  3 

August,  1981 
Station  1 
Station  2 
Station  3 

September,  1981 
Station  1 
Station  2 
Station  3 

October,  1981 
Station  1 
Station  2 
Station  3 

Table  2.5.2-6  PERIPHYTON  BIOMASS  BENCH  SHEETS 

May,  1981 
June,  1981 
July,  1981 
August,  1981 
September,  1981 
October,  1981 

Table  2.5.2-7  PERIPHYTON  BIOMASS  ANALYSIS 

May,  1981 
June,  1981 
July,  1981 
August,  1981 
September,  1981 
October,  ,1981 


Page  No 
1 11-70 

II 1-82 


1 1 1-82 

111-84 
II 1-86 


1 1 1-90 

111-92 
II 1-95 


III-100 
III-101 
III-103 


III-107 
III-110 
III-113 


1 1 1-117 
1 1 1-119 

III-122 


1 1 1-125 
1 1 1-128 
1 1 1-132 

II 1-136 

1 1 1-136 

III-137 
III-138 
II 1-139 
1 1 1-140 
II 1-141 

1 1 1-142 

1 1 1-142 
1 1 1-143 
1 1 1-144 
1 1 1-145 
II 1-146 
1 1 1-147 


1 1  r- 


*>►* 


PERIPHYTON  DATA 

Table  2.5.2-8  PERIPHYTON  DENSITY  AND  SPECIES  DIVERSITY  ESTIMATES  II 1-148 

May,  1981 

Station  1  1 11-148 

Station  2  1 1 1 -149 

Station  3  1 1 1-150 

June,   1981 

Station  1  1 1 1 -152 

Station  2  1 1 1-153 

Station  3  1 1 1-155 

July,  1981 

Station  1  1 1 1-157 

Station  2  1 1 1-158 

Station  3  1 1 1-160 

August,  1981 

Station  1  1 1 1-162 

Station  2  III- 163 

Station  3  1 1 1-165 

September,  1981 

Station  1  1 1 1-168 

Station  2  1 1 1-169 

Station  3  III -170 

October,  1981 

Station  1  1 1 1 - 173 

Station  2  III-174 

Station  3  III-176 
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2.5.3  Terrestrial  Vegetation  Studies 

Vegetation  data  collection  was  conducted  in  Summer  1981;  the 
following  tables  show  the  results  of  this  study. 
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Table  2.5.3-1  Herb  quadrat  summaries  for  Plot  1-0.      Based  on  data  from 

25  permanently  located  quadrats.     June  1981.     Values   in 
percent.     "?"   indicates  uncertain  identification.     ±  values 
are  equal   to  the  standard  error  of  the  mean. 


Mean 

Relative 

Range  of 

Species 

Cover 

Cover 

Cover  Values 

Frequency 
(%) 

(%) 

(%) 

HERBACEOUS  SPECIES 

Agoseris*  glauoa 

<0.1 

<  0.01 

0-  <1 

4.0 

Agropyron  desertorum 

3.2 

30.53 

0-  17 

40.0 

Agropyron  smithii 

0.6 

5.73 

0-  9 

12.0 

Agropyron  trachy caution 

0.5 

4.77 

0-  6 

16.0 

Antennaria  rosea 

0.8 

7.63 

0-  10 

20.0 

Arabis  holboellii 

<  0.1 

0.38 

0-  1 

20.0 

Artemisia  ludoviciana 

0.2 

:'   1;91 

0-  2  " 

12.0 

Aster  fendleri   ? 

<0.1 

<  0.01 

0-  <1 

4.0 

Astragalus  cer amicus 

<0.1 

<  0.01 

0-  <1 

8.0 

Astragalus  diver  si folius 

<0.1 

<0.01 

0-  <1 

4.0 

Bouteloua  gracilis 

0.2 

1.91 

0-  6 

4.0 

Bromus  tectorum 

0.7 

6.68 

,0-  4 

84.0 

Carex  rossii 

0.2 

1.91 

0-  4 

28.0 

Car  ex   sp. 

-~  -  <  0.1 

<0.01 

.— .  0-  <1 

4.0 

Chaenactis  douglasii 

<0.1 

<0.01 

0-  <1 

8.0 

Chenopodium  album 

<0.1 

<  0.01 

0-<  1 

12.0 

Collinsia  parviflora 

-  <0.1 

<0.01 

-0-  <  1 

4.0 

Cryptantha   sp. 

<  0.1 

<  0.01 

0-<  1 

8.0 

Descurainia  pinnata 

<0.1 

<  0.01 

,0-  <1 

4.0 

Gayophytum  ramosissimum 

<  0.1 

<  0.01 

0-  <1 

12.0 

Lomatium  orientate 

<  0.1 

<  0.01 

0-  <1 

8.0 

Lupinus  argenteus 

<  0.1 

0.38 

0-  1 

4.0 

Mentzelia  dispersa 

<  0.1 

<0.01 

0-  <  1 

8.0 

Oryzopsis  hymenoides 

1.9 

18.13 

0-  15 

64.0 

Phlox  longifolia 

<  0.1 

<  0.01 

0-  <1 

8.0 

Poa  fendleriana 

0.1 

0.95 

0-  2 

8.0 

Polygonum  sawatchense 

<0.1 

<  0.01 

0-<  1 

12.0 

Sitanion   longifolium 

0.2 

1.91 

0-  1 

32.0 

Stipa  comata 

0.4 

3.82 

0-  5 

16.0 

Townsendia  sericea 

<0.1 

<0.01 

0-<  1 

4.0 

Sub-Total  9.0 
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Table  1 


(contd.)  Herb  quadrat  summaries  for  Plot  1-0, 


Species 


Mean 

Relative 

Range  of 

Cover 

Cover 

Cover  Values 

Frequency 

(%) 

(%) 

It) 

WOODY  SPECIES 

Amelanchier   spp. 
Artemisia  tridentata 
Gutierrezia  sarothrae 
Pinus  edulis 
Purshia  tridentata 
Symphoricarpos  oreophilus 

Sub-Total 

Shrub  Layer  Cover 

Total  Herb  Cover 

Total  Woody  in  Herb  Layer 

Mosses 

Crustose  Lichen 
Litter 
Bare  Soil 
Rock 


No.  of  Herb  Species/m2 
Total  No.  Species/m2 


<0.1 

<  0.01 

0-  <1 

4.0 

<0.1 

<0.01 

0-  <1 

20.0 

0.1 

0.95 

0-  2 

8.0 

<  0.1 

<  0.01 

0-<  1 

4.0 

1.0 

9.54 

0-  6 

32.0 

0.3 

2.86 

0-  7 

4.0 

1.4 
17.4 


</ 


0-  75 


8.4 

<  1-  22 

1.4 

0-  7 

0.4 

0-  3 

0.6 

0-  8 

75.8 

~:10-100 

20.1 

0-  87 

_3.2 

.„;_>.  26 

Mean  ±  S.E. 

Range 

4.72  ±  0.43 

2-10 

5.16  ±  0.48 

2-11 

111-1*1 
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Table  2.5.3-2 


Herb  quadrat  summaries  for  Plot  1-F.  Based  on  data  from 
25  permanently  located  quadrats.  June  1981.  Values  in  percent, 
"?"  indicates  uncertain  identification.  ±  values  are  equal 
to  the  standard  error  of  the  mean. 


Species 


Mean 

Relative 

Range  of 

Cover 

Cover 

Cover  Values 

Frequency 

(%) 

{%) 

(%) 

3.3 

23.08 

0-  24 

48.0 

<0.1 

0.28 

0-     1 

4.0 

0.4 

2.80 

0-     7 

16.0 

<0.1 

0.28 

0-     1 

8.0 

0.2 

1.40 

0-     2 

12.0 

<  0.1 

<  0.01 

0-<  1 

12.0 

<0.1 

-'     <0.01 

0-  <  1     - 

4.0 

<0.1 

<0.01 

0-  <1 

4.0 

<0.1 

<  0.01 

0-  <1 

12.0 

0.9 

6.29 

0-   12 

60.0 

0.4 

2.80 

0-     6 

28.0 

<  0.1 

0.28 

0-     1 

4.0 

<0.1 

<0.01 

0-  <1 

12.0 

<  0.1 

<0.01 

0-  <1 

8.0 

<0.1 

<0.01 

— 0-  <  1 

8.0 

<0.1 

<  0.01 

0-<l 

8.0 

<0.1 

.--  <  0.01 

0-  <1 

4.0      - 

<  0.1 

<0.01 

0-  <1 

4.0 

0.2 

1.40 

0-     2 

12.0 

0.7 

4.90 

0-     9 

28.0 

<  0.1 

<  0.01 

0-  <1 

4.0 

<  0.1 

<  0.01 

0-<  1 

4.0 

4.5 

31.47 

0-  23 

72.0 

1.0 

6.99 

0-     6 

32.0 

<0.1 

<  0.01 

0-  <1 

4.0 

<0.1 

<  0.01 

0-<  1 

4.0 

2.0 

13.99 

0-   14 

40.0 

<  0.1 

<  0.01 

0-<  1 

8.0 

0.2 

1.40 

0-     2 

24.0 

<  0.1 

0.28 

0-     1 

<0.1 

<  0.01 

0-  <1 

8.0 

HERBACEOUS  SPECIES 

Agropyron  dasystachyum 
Agropyron  desertorum 
Agropyron  smithii 
Antennaria  parvifolia 
Antennaria  rosea 
Arabis  holboellii 
Artemisia  ludoviciana 
Aster  fendleri   ? 
Astragalus  ceramicus 
Bromus  tectorvm 
Carex  rossii 
Castilleja  chromosa 
Chenopodium  album 
Collinsia  parvi flora 
Cryptantha   sp. 

Descurainia  pinnata 
Erigeron  pumillus 
Gay ophy turn  ramosissimwn 
Haplopappus  nuttallii 
Koeleria  gracilis 
Lappula  redowskii 
Mentzelia  dispersa 
Oryzopsis  hymenoides 
Phlox  hoodii 
Physaria  floribunda 
Poa   sp.        -- 
Poa  fendleriana 
Seneeio  multilobatus 
Sitanion  longi folium 
Stipa  comata 
Zygadenus  venenosus 


Sub-Total 


13.8 
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Table   2.  (contd.)  Herb  quadrat  summaries  for  Plot  1-F, 


Species 

Mean 
Cover 
(%) 

Relative 
Cover 
(%) 

Range  of 
Cover  Values 

Frequency 
1%) 

WOODY  SPECIES 

Artemisia  tridentata 
Chrysothamnus  nauseosus 
Gutierrezia  sarothrae 
Pinus  edulis 

0.2 
<  0.1 

0.1 
<0.1 

1.40 

0.28 

0.70 

<  0.01 

0-  3 
0-  1 
0-  1 
0-<  1 

36.0 

4.0 

24.0 

44.0 

Sub-Total  14.1 

Shrub  Layer  Cover  5.8  0-  35 

Total  Herb  Cover 

Total  Woody  in  Herb  Layer 

Mosses 

Crustose  Lichen 

Foliose-Fruticose  Lichen 

Litter 

Bare  Soil 

Rock 


No.  Herb  Species/m2 
Total  No.  Species/m2 


12.9 

» 

0.3 

<0.1 

0.2 

<  0.1 

81.1 

16.3 

2.4 

— 

■- 

Mean 

+ 

S. 

E. 

4.92 

+ 

0, 

,57 

5.60 

+ 

0, 

.70 

/  / 

1-  27 

0-  3 

0-  <1 

0-  5 

0-  <1 

45-100 

4-  55 

-0-  5 

Range 

1-11 

1-12 

III-1P3 
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Table  2.5.3-3 


Herb  quadrat  summaries  for  Plot  2-0.  Based  on  data  from  25 
permanently  located  quadrats.  June  1981.  Values  in  percent, 
"?"  indicated  uncertain  identification.  ±  values  are  equal 
to  the  standard  error  of  the  mean. 


Mean 

Relative 

Range  of 

Species 

Cover 

Cover 

Cover  Values 

Frequency 

(%) 

(%) 

(%) 

HERBACEOUS  SPECIES 

Agoseris  glauca 

<0.1 

<  0.01 

0-  <1 

4.0 

Agropyron  desertorum 

1.6 

21.86 

0-  7 

44.0 

Agropyron  smithii 

0.4 

5.46 

0-  11 

20.0 

Antennaria  rosea 

<0.1 

<  0.01 

0-<  1 

4.0 

Arabis  holboellii 

<0.1 

<  0.01 

0-<  1 

8.0 

Artemisia  ludoviciana 

<  0.1 

0.55 

0-  1 

4.0 

Aster  fendleri                        .* 

<  0.1 

0.55 

0-  1 

20.0 

Aster  glauoodes   ? 

<  0.1 

<0.01 

0-<  1 

4.0 

Astragalus  ceramicus 

<  0.1 

<  0.01 

0-  <1 

4.0 

Bouteloua  gracilis 

0.3 

4.10 

0-  7 

8.0 

Bromus  tectorum 

1.9 

25.96 

0-  15 

96.0 

Carex  rossii 

0.2 

2.73 

0-  5 

8.0 

Chenop odium  album 

<  0.1 

<0.01 

0-<  1 

40.0 

Desourainia  pinnata 

<0.1 

<  0.01 

0-<  1 

8.0 

Eriogonum  umbellatum 

<0.1 

<  0.01 

0-<  1 

4.0 

Gayophytum  ramosissimum 

<0.1 

<0.01 

0-  <1 

20.0 

Heterotheca  villosa 

1.1 

15.03 

0-  27 

4.0 

Koeleria  gracilis 

<  0.1 

.■  0.55 

0-  1 

4.0 

Lappula  redowskii 

<  0.1 

<  0.01 

0-<  1 

12.0 

Oryzopsis  hymenoides 

<  0.1 

<  0.01 

0-<  1 

16.0 

Phlox  longi folia 

<0.1 

<  0.01 

0-<  1 

12.0 

Poa  pratensis 

0.2 

2.73 

0-  4 

4.0 

Poa   sp. 

0.2 

2.73 

0-  3 

12.0 

Polygonum  sawatchense 

<  0.1 

<  0.01 

0-<  1 

4.0 

Sitanion  longi folium 

0.2 

2.73 

0-  1 

36.0 

Sphaeralcea  coccinea 

0.1 

1.37 

0-  2 

4.0 

Unknown  Composite 

0.6 

8.20 

0-  15 

4.0 

Sub-Total 


6.8 


WOODY  SPECIES 

Artemisia  tridentata 
Chry sothamnus  nauseosus 
Opuntia  polyacantha 


0.2 

2.73 

0- 

2 

44.0 

0.1 

1.37 

0- 

1 

12.0 

0.1 

1.37 

0- 

2 

4.0 

Sub-Total 


0.4 
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Table  3.  (contd.)  Herb  quadrat  summaries  for  Plot  2-0 


Species 


Mean 

Relative 

Range  of 

Cover 

Cover 

Cover  Values 

Frequency 

(%) 

{%) 

(%) 

Shrub  Layer  Cover           10.9                 0-  40 

<  1-  27 

0-  3 

0-  3 

0-  1 

56-100 

0-  38 

0-  28 


Mean  ±  S.E.  Range 

No.  of  Herb  Species/m2       4.08  ±  0.35  1-  7 

Total  No.  Species/m2         4.64  ±  0.42  1-  8 


Total  Herb  Cover 

6.6 

Total  Woody  in  Herb  Layer 

0.4 

Mosses 

0.1 

Crustose  Lichen 

0.1 

Foliose-Fruticose  Lichen 

0 

Litter 

81.8 

Bare  Soil 

16.0 

Rock                / 

2.0 

1 1 1-l^s 
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Table  2.5.3-4 


Herb  quadrat  summaries  for  Plot  2-F.   Based  on  data  from 
25  permanently  located  quadrats.  June  1981.  Values  in 
percent.  ±  values  are  equal  to  the  standard  error  of  the  mean. 


Mean 

Relative 

Range  of 

Species 

Cover 

Cover 

Cover  Values 

Frequency 

(%) 

(%) 

(%) 

HERBACEOUS  SPECIES 

Agoseris  glauca 

<  0.1 

<  0.01 

0-<  1 

4.0 

Agropyron  dasy stachyum 

0.8 

10.55 

0-  15 

16.0 

Agropyron  desertorum 

4.2 

55.41 

0-  21 

48.0 

Agropyron  smithii 

0.1 

1.32 

0-  1 

16.0 

Antennaria  rosea 

0.2 

2.64 

0-  3 

8.0 

Arabis  holboellii 

<  0.1 

<  0.01 

0-<  1 

4.0 

Aster  fendleri 

<0.1 

<  0.01 

0-  <1 

8.0 

Bouteloua  gracilis               J' 

0.1 

1.32 

0-  1  •  - 

12.0 

Bromus  tectorum 

0.3 

3.96 

0-  3 

60.0 

Chaenaotis  douglasii 

0.1 

1.32 

0-  2 

4.0 

Chenopodium  album 

<  0.1 

<  0.01 

0-<  1 

24.0 

Festuca  idahoensis 

0.1 

1.32 

0-  3 

8.0 

Gay ophy turn  ramosissimum 

<0.1 

<  0.01 

0-<  1 

20.0 

Koeleria  gracilis 

0.3 

3.96 

0-  4 

16.0 

Lomatium  foeniculacevm 

0.1 

1.32 

0-  1 

4.0 

Mentzelia  dispersa 

<  0.1 

<0.01 

0-<  1 

8.0 

Phlox  longifolia 

<  0.1 

<  0.01 

0-<  1 

8.0 

Poa  pratensis 

0.2 

2.64 

0-  4 

4.0 

Poa   sp. 

0.1 

1.32 

0-  3 

4.0 

Oryzopsis  hymenoides 

0.4 

5.28 

0-  3 

32.0 

Senecio  multilobatus 

<  0.1 

<  0.01 

0-<  1 

4.0 

Sisymbrium  longifolia 

<0.1 

<  0.01 

0-<  1 

4.0 

Sitanion   longi folium 

0.2 

2.64 

0-  4 

24.0 

Sp'naeralcea  coccinea 

0.1 

1.32 

0-  1 

8.0 

Stipa  comata 

0.1 

1.32 

0-  2 

4.0 

Sub-Total 


7.4 


WOODY  SPECIES 


Artemisia  tridentata 

<  0.1 

0.53 

0-  1 

24.0 

Cerocarpus  montanus 

<0.1 

<  0.01 

0-  <1 

4.0 

ChrysotJiamnus  nauseosus 

<  0.1 

0.53 

0-  1 

8.0 

Pinus   edulis 

0.1 

1.32 

0-  2 

4.0 

Purshia  tridentata 

<0.1 

<  0.01 

0-  <1 

4.0 

Sub-Total 


0.1 
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I   Table   4, 


(contd.)  Herb  quadrat  summaries  for  Plot  2-F, 


Species 


Mean 

Relative 

Range  of 

Cover 

Cover 

Cover  Values 

Frequency 

(%) 

(%) 

(%) 

Shrub  Layer  Cover 

Total  Herb  Cover 

Total  Woody  in  Herb  Layer 

Mosses 

Crustose  Lichen 

Foliose-Fruticose  Lichens 

Litter 

Bare  Soil 

Rock 


No.  of  Herb  Species/m2 
Total  No.  Species/m2 


16.3 


0-  75 


7.0 

0-  23 

0.2 

0-  2 

0.4 

0-  5 

0.7 

0-  8 

0.0 

— 

80.0 

34-100 

16.9 

0-  65 

2.1 

/' 

0-  23 

Mean 

+ 

S 

E. 

Range 

3.52 

+ 

0. 

36 

0-  7 

3.96 

+ 

0. 

37 

1-  7 

111-1*7 
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Table  2.5.3-9 


Herb  quadrat  summaries  for  the  Irrigation  Study  Plot. 

Based  on  data  from  25  permanently  located  quadrats (Sprinkler  head  #^ 

June  1981.  Values  in  percent.  "?"  indicates  uncertain 

identification.  ±  values  are  equal  to  the  standard  error 

of  the  mean. 


Mean 

Relative 

Range  of 

Species 

Cover 

Cover 

Cover  Values 

Frequency 

(%) 

(%) 

(%) 

HERBACEOUS  SPECIES 

Agoseris  glauca 

<0.1 

0.24 

0-  1 

32.0 

Agropyron  dasystachywn 

0.5 

3.02 

0-  5 

16.0 

Agropyron  desertorum 

0.6 

3.63 

0-  7 

20.0 

Agropyron  smithii 

2.2 

13.30 

0-  12 

48.0 

Agropyron  trachycaulum 

2.0 

12.09 

0-  15 

32.0 

Antennaria  parviflora 

<0.1 

0.24 

0-  1 

4.0 

Antennaria  rosea 

0.6 

3.63 

0-  7  •  - 

36.0 

Arabis  holboellii 

<  0.1 

<0.01 

0-<  1 

4.0 

Aster  fendleri 

<0.1 

0.24 

0-  1 

8.0 

Astragalus  oer amicus 

<0.1 

<0.01 

0-  <1 

8.0 

Bouteloua  gracilis 

<0.1 

<  0.01 

0-  <1 

4,0 

Bromu s  tec  to  rum 

2.1 

12.70 

<  1-  15 

100.0 

Carex   spp. 

<0.1 

<  0.01 

0-<  1 

4.0 

Chaenactis  douglasii 

<0.1 

0.24 

0-.  1 

24.0 

Chenopodium  album 

<  0.1 

0.24 

0-  1 

12.0 

Collinsia  parviflora 

<  0.1 

<0.01 

0-<  1 

4.0 

Crepis  acuminata 

0.1 

0.60 

0-  1 

8.0 

Cryptantha   spp. 

0.1 

0.60 

0-  1 

12.0 

Descurainia  pinnata 

<0.1 

<c.m 

n-  <! 

12.0 

Erysimum  asperum 

0.1 

0.60 

0-  1 

32.0 

Gayophytum  ramosissimum 

<0.1 

<0.01 

0-  <1 

4.0 

Gilia  aggregata 

<  0.1 

<0.01 

0-  <1 

4.0 

Haplopappus  nuttallii 

<  0.1 

<  0.01 

0-  <  1 

4.0 

Heterotheca  villosa 

0.6 

3.63 

0-  3 

40.0 

Koeleria  gracilis 

0.7 

4.23 

0-  4 

48.0 

Mentzelia  dispersa 

<0.1 

<  0.01 

0-<  1 

8.0 

Oryzopsis  hymenoides 

2.4 

14.51 

0-  18 

40.0 

Penstemon  caespitosus 

0.2 

1.21 

0-  2 

12.0 

Penstemon  fremontii   ? 

<  0.1 

<0.01 

0-  <1 

4.0 

Phlox  hoodii 

0.5 

3.02 

0-  5 

36.0 

Phlox  longifolia 

0.1 

0.60 

0-  1 

32.0 

Physaria  floribunda 

0.1 

0.60 

0-  1 

28.0 

Poa  fendleriana   ? 

1.3 

7.86 

0-  10 

28.0 

Polygonum  sawatchense 

<0.1 

<  0.01 

0-<  1 

16.0 

Salsola  iberica 

<  0.1 

<0.01 

0-  <1 

8.0 

Senecio   spp. 

<0.1 

<  0.01 

0-<  1 

4.0 

ii  r-i^i 
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Table   9. 


(contd.)  Herb  quadrat  summaries  for  the  Irrigation  Study  Plot. 
(Sprinkler  head  #44) 


Mean 

Relative 

Range  of 

Species 

Cover 

Cover 

Cover  Values 

Frequency 

(%) 

(%) 

{%) 

HERBACEOUS  SPECIES  (contd.) 

Sitanion  longi  folium 

0.8 

4.84 

0-  4 

40.0 

Stipa  oomata 

0.1 

0.60 

0-  3 

4.0 

Sphaeralcea  cocainea 

0.6 

3.63 

0-  7 

20.0 

Taraxacum  officinale 

0.1 

0.60 

0-  3 

16.0 

Sub-Total 


15.8 


WOODY  SPECIES 

Artemisia  tridentata 

Chry sothamnus  viscidiflorus 

Gutierrezia  sarothrae 


0.3 

1.81 

0- 

5 

52.0 

<0.1 

0.24 

0- 

1   * 

4.0 

0.2 

1.21 

0- 

3 

24.0 

Sub-Total 


0.5 


Total  Shrub  Layer  Cover 

Total  Herb  Cover 

Total  Woody  in  Herb  Layer 

Mosses 

Crustose  Lichens 

Litter 

Bare  Soil 

Rock 


No.  of  Herb  Species/m2 
Total  No.  Species/m2 


9.8 


0-  45 


14.4 

1-  26 

0.6 

0-  5 

0.2 

0-  3 

0.4 

0-  3 

84.2 

46-100 

12.5 

0-  36 

3.1 

0-  25 

Mean 

+ 

S, 

,E. 

Range 

8.16 

+ 

0. 

,65 

2-16 

8.96 

+ 

0. 

.72 

2-17 
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Table  2.5.3-15  Oven   dry  weights   (grams/m2)  for   intensive  study  plot  1-F.    1981 
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Oven  dry  weights  (grams/m2)  for  Veg  Plot  2.  1981 


7 

- 

35.28 

38.30 

- 

1.06 

11.89 

13 

- 

20.49 

0.57 

5.21 

3.81 

0.12 

16 

3.55 

0.34 

- 

0.48 

0.42 

0.02 

19 

- 

3.46 

- 

51.52 

0.03 

0.07 

20 

- 

1.12 

- 

10.65 

1.60 

- 

21 

- 

0.75 

- 

1.72 

40.26 

- 

33 

- 

0.02 

- 

18.91 

7.42 

0.03 

37 

1.26 

1.19 

- 

15.21 

5.33 

- 

38 

10.57 

0.25 

- 

0.69 

- 

0.24 

45 

4.19 

0.80 

- 

10.86 

17.32 

0.03 

86.53 
30.20 
4.81 
55.08 
13.37 
42.73 
26.38 
22.99 
11.75 
33.02 


III-204 


.    .  ........ 


Table  2.5.3-16  Oven   dry  weights    (grams/m2)  for  Veg  Plot  5.   1981 
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Oven  dry  weights  (grams/m?)  for  Veg  Plot  6.  1981 
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Table  2.5.3-17 


Regression  Equations  used  for  converting  fresh  weight  estimates  to 
oven  dry  weights  in  Plot  BJ21  (Plot  1).  1981  Data 


Species/ 
Species 
Group 


Regression  Equations 


Correlation  Coefficient 


Agn.opyn.on  AmitkLL 
En.oma6  to.oX.on.um 
Qtiyzop&AJi  hym2.noA.dz6 
Perennial  Grasses 
Perennial  Forbs 
Annual  Forbs 
Half  Shrubs 


y  =  0.34  x  +  0.34 

y  =  0.56  x  +  0.48 

y  =  0.72  x  -  10.12 

y  =  0.48  x  +  0.41 


0.83 
0.83 
0.94 
0.90 


111-^0* 


-  .-   ...-.-. 
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Table  2.5.3-18 


Regression  equations   used   for   converting  fresh  weight   estimates   to 
oven  dry  weights   in  Plot   BJ22   (Plot  2).    1981  Data 


Species/ 
Species 
Group 


Regression  Equations 


Correlation   Coefficient 


kgtiopynoYi  bmlthLL 
Bn.omuA  tzcXomm 
0iy6op6iA  hymzno-Ld&A 
Perennial   Grasses 
Perennial   Forbs 
Annual   Forbs 


y 

= 

0. 

41 

X 

+ 

32 

1 

y 

= 

l. 

.16 

X 

- 

0. 

85 

y 

= 

0. 

.67 

X 

- 

0. 

78 

y 

= 

0. 

,58 

X 

- 

0. 

50 

y 

- 

0, 

.40 

X 

+ 

0. 

,31 

y 

= 

0 

.57 

X 

- 

0. 

,14 

0.97 
0.99 
1.00 
0.99 
0.99 
0.99 
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Table  2.5.3-19 


Regression  equations  used  for  converting  fresh  weight  estimates  to 
oven  dry  weights  in  Plot  BJ25  (Plot  5-F).  1981  Data 


*- 


Species/ 
Species 
Group 


Regression  Equations 


Correlation  Coefficient 


Agsiopyion  kmiXKLL 
fyiomuA  tccXonum 
QnyzopbiA  hym2.n0-ld.QJ> 
Perennial  Grasses 
Perennial   Forbs 
Annual   Forbs 


y 

zz 

0, 

,52 

X 

- 

0. 

.57 

y 

= 

1. 

.00 

X 

- 

0. 

.08 

y 

= 

0. 

.42 

X 

+ 

1, 

,40 

y 

= 

0, 

.81 

X 

- 

3 

.28 

y 

= 

0, 

.76 

X 

- 

0 

.85 

y 

= 

0, 

.05 

X 

+ 

0. 

.02 

0.86 
1.00 
0.99 
0.99 
0.96 
0.92 


r  i  i-ieo 
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Table  2.5.3-20 


Regression  equations  used  for  converting  fresh  weight  estimates  to 
oven  dry  weights  in  Plot  BJ26  (Plot  6).  1981  Data 


Species/ 
Species 
Group 


Regression  Equations 


Correlation  Coefficient 


kQKopyfion  &mi£k<Ll 
fyiomuA  tecXonum 
OiyzopAiA  hyme.noi.dzA 
Perennial  Grasses 
Perennial  Forbs 
Annual  Forbs 


y  =  0.67  x  -  0.44 

y  =  0.52  x  +  0.26 
y  =  0.45  x  +  0.09 
y  =  0.445  x  +  0.13 
y  =  0.68  x  -  0.03 


1.00 

0.97 
0.93 
0.77 
0.92 


1 1 1  -  2  0  i 


«.■  -.  :~*z.i  » ■:  •  r  -  ..      •     .  . 


Table  2.5.3-21 


Oven  dry  weights    (grams/m?)  for  range  caqes   and   adjacent   open   areas 
in  the  chained   pinyon-juniper  rangeland   community  type.    1981  <■ 


4-> 

ro  s- 

■o  JO 
ro    £ 


si 

§•3 


3 


•3^3 

<>  o 
Si.  £ 


-3  o 

I? 

CO 


ro  to 

•i-  CD 

C  00 

C  CO 

<u  ro 

s-  s_ 

ci- 


ro 

•r- 

C     CO 
C  -O 

<D   s- 

s-  o 
<u  u_ 


i—     CO 

ro  .a 
=3  s- 
c  o 

C  Ll_ 


co 

-Q 

4-    S- 
i—  JT 

ro  co 


CO 
CO 

ro 

r-     E 

ro  o 

+->  -i- 

o  ca 

I— 


LU 


61 

8.28 

_ 

0.02 

15.20 

0.50 

_ 

_ 

24.00 

62 

- 

28.81 

2.06 

54.01 

- 

0,01 

- 

84.89 

63 

4.95 

4.10 

0.08 

5.03 

- 

- 

- 

14.16 

64 

10.00 

- 

- 

17.11 

5.85 

- 

- 

32.96 

65 

- 

- 

0.02 

65.72 

0.71 

0.03 

- 

66.48 

66 

45.06 

- 

0.09 

7.05 

14.26 

0.01 

- 

66.47 

67 

15.09 

- 

0.11 

30.97 

27.31 

0.37 

- 

73.85 

!  68 

- 

42.08 

0.03 

7.19 

8.49 

- 

- 

57.79 

.  69 

8.34 

- 

0.41 

7.52 

3.15 

0.22 

- 

19.64 

1  70 

- 

0.81 

0.51 

5.95 

8.80   ; 

- 

- 

16.07 

71 

2.74 

2.05 

- 

24.16 

2.73 

0.02 

o 

31.70 

72 

2.35 

. 

- 

45.23 

- 

- 

- 

47.58 

.  73 

6.82 

_ 

- 

34.82 

3.69 

0.09 

- 

45.42 

74 

15.79 

- 

9.94 

3.10 

7.34 

2.06 

- 

38.23 

75 

8.62 

- 

1.99 

18.27 

2.83 

- 

3.56 

35.27 

O 


61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 


1.25 

2.11 
6.12 
0.68 
4.09 
5.39 

12.33 

0.60 


24 
21 


10.25 
3.95 


0.90 


5.94 

0.98 
1.32 


0.03 

.04 

0.06 
0.14 


0.30 
0.84 


4.23 

0.34 
0.12 


11.08 
10.24 

7.26 
9.31 
9.88 
4.18 
5.78 
1.49 
3.35 
5.85 
9.26 
26.72 
1.95 
2.96 


0.58 
0.62 
0.57 
5.98 
0.02 

11.91 
0.84 
1.58 
4.03 
6.95 
0.46 
3.63 
8.00 
8.40 

17.92 


0.02 


0.02 
0.04 


1.14 


0.06 
0.02 
0.20 


1.58 


12.96 
11.76 
2.72 
19.36 
10.09 
26.06 
10.41 
13.30 
20.87 
11.14 


7 
15 
42 


89 
19 
18 


22.46 
24.95 


t 


1 1 1  -  2 1 U 


_~j *j:..w    j~~. 


Table  2.5.3-22 


Oven  dry  weights    (grams/m?)  for  range  cages   and   adjacent   open   areas 
in  the   pinyon-juniper  woodland  community  type.    1981 


Quadrat 

Number 

si 

1-1 

en  -q 

-< 

.33 

O    cJ 
N    £ 

o 

3« 

£    0 

Perennial 
Grasses 

Perennial 
Forbs 

Annual 
Forbs 

Half 
Shrubs 

Total 

Biomass 

46 

mm 

— 

1.75 

0.63 

2.38 

47 

- 

- 

- 

4.53 

0.88 

- 

- 

5.41 

48 

- 

1.64 

- 

0.90 

- 

i 

- 

2.54 

49 

- 

0.16 

- 

1.41 

0.21 

- 

- 

1.78 

50 

- 

- 

- 

1.98 

2.03 

- 

- 

4.01 

51 

1.41 

- 

- 

2.12 

5.15 

- 

- 

8.68 

52 

4.34 

- 

- 

3.30 

1.44 

- 

8.55 

17.63 

%    53 

- 

1.80 

- 

5.60 

0.57 

- 

- 

7.97 

J    54 

- 

1.53 

0.01 

2.22 

0.50 

- 

- 

4.26 

K    55 

3.70 

- 

0.06 

2.83 

0.11    ■ 

0.03 

- 

6.73 

56 

0.20 

- 

0.02 

5.28 

0.74 

- 

- 

6.24 

57 

0.58 

- 

- 

8.32 

1.67 

- 

- 

10.57 

58 

- 

- 

- 

4.96 

13.07 

- 

- 

18.03 

59 

6.38 

- 

- 

4.59 

0.84 

- 

- 

11.81 

60 

~ 

~ 

— 

8.24 

0.95 

- 

- 

9.19 

46 

— 

— 

2.05 

0.06 

2.11 

47 

- 

- 

- 

4.23 

0.24 

0.16 

- 

4.63 

48 

- 

1.50 

- 

- 

0.13 

0.08 

- 

1.71 

49 

- 

1.51 

- 

1.53 

0.07 

- 

- 

3.11 

50 

- 

- 

- 

0.71 

0.02 

- 

_ 

0.73 

51 

0.23 

- 

- 

1.57 

3.14 

- 

_ 

4.94 

52 

2.02 

- 

- 

0.98 

- 

- 

- 

3.00 

53 

- 

0.58 

0.20 

5.07 

0.97 

- 

- 

6.82 

2    54 

- 

9.45 

- 

1.00 

0.19 

0.01 

- 

10.65 

S    55 

5.70 

- 

0.49 

2.52 

0.11 

0.07 

- 

8.89 

56 

1.38 

- 

- 

- 

1.05 

- 

- 

2.43 

57 

0.54 

- 

- 

3.55 

0.98 

- 

- 

5.07 

58 

- 

- 

- 

2.96 

14.74 

- 

1.00 

18.70 

59 

2.43 

0.88 

- 

0.89 

0.06 

0.02 

- 

4.28 

60 

- 

1.53 

0.03 

10.84 

- 

- 

- 

12.40 

III-211 
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Table  2.5.3-23 


Oven  dry  weights    (grams/m2)  for  range  cages   and   adjacent   open   areas 
in  the  upland   sagebrush  community  type.    1981 


i~  QJ 

"O  jQ 

"3  E 

rj  =3 


o  *v 
en  <? 


3 


3 


<>  o 

N     £ 

o 


IS 


£ 


A3  GO 

C  en 

C  CO 

O)  fO 

s-  s- 

O)  C3 
D. 


fO 
•r— 

C    co 

C  -Q 
CD  S- 
5-  O 
<U  Ll_ 


i —  co 

ro  -O 

=3  S- 

C  O 


M-    S_ 


fl3  GO 


CO 

co 

CO 

i—  e 

ra   o 

O  CQ 


<_> 


76 
77 
78 

79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 


3.70 
17.16 

6.23 
10.96 

7.51 
11.41 

1.54 
12.11 

2.54 

0.15 

2.49 

13.92 

11.52 

4.09 

8.24 


0.07 


1.52 


0.03 
0.04 


12.98 
14.70 
15.83 
29.33 
18.44 
26.24 
14.18 
14.25 
19.70 
20.12 

29.24 

20.31 
20.61 
18.48 


9.43 
6.53 

16.00 
7.20 

15.08 
5.46 
0.87 

12.38 

12.77 
8.82 

20.01 
4.11 

21.18 
6.58 

13.97 


0.-19 
0.09 


0.02 


- 

26.11 

- 

38.39 

- 

38.25 

- 

47.58 

- 

41.03 

- 

43.18 

- 

16.59 

3.44 

42.18 

- 

35.01 

- 

29.09 

- 

51.77 

7.30 

25.33 

5.80 

60.33 

0.43 

31.77 

- 

40.69 

16.72 

- 

19.54 

- 

33.66 

- 

23.10 

- 

15.24 

- 

10.24 

- 

16.69 

2.96 

37.02 

- 

11.66 

- 

28.24 

0.25 

46.56 

- 

29.00 

- 

45.76 

2.63 

21.97 

- 

20.14 

O 


76 

77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 


2.05 
6.81 
4.04 
2.89 
3.10 
1.00 
6.68 
9.76 
1.53 
0.78 
1.05 
23.85 
17.33 
6.57 
4.78 


0.03 


20.54 


0.51 


13.38 
10.02 
9.29 
8.65 
6.19 
8.09 
10.01 
7.21 
6.51 
9.97 

4.55 

10.27 

9.53 

4.84 


1.29 
2.71 
20.31 
11.56 
5.95 
1.12 

17.0 
3.62 

17.49 

24.72 
0.60 

18.16 
2.73 

10.52 


0.02 


0.09 


IIT-21^ 


Table  2.5.3-24 


Oven  dry  weiqhts   (grams/m^)  for  range  cages 
in  the   bottomland   sagebrush  community  type. 


and   adjacent   open   areas 
1981 


4-> 

tO  i- 

i-  CD 

(O  E 

3  Z3 


< 


■5 


s 


-a 
<>  o 


s  o 

CO 


«3  l/> 

•r-  QJ 

C  1/1 

<D  C3 


"r— 

C    to 

<D  i- 
s-  o 
aj  u_ 
a. 


I —  to 

ro  -Q 

=3  i- 

C  O 

C  Li- 
st 


to 

.a 

4-    S- 

i —  JC 

31 


to 

to 
(O 

r-    E 
ra    o 

+->   -r- 

o  ca 


a 

i 


31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 


0.46 


6.88 
1.09 

2.30 

1.42 

0.49 


3.87 
13.70 


0.11 


8.36 
2.50 

0.43 
1.30 
1.62 


49.78 
0.15 
1.23 
0.29 
0.20 

11.73 


11.62 
1.67 
7.35 

0.06 


30.41 

14.57 

6.68 

6.68 

5.47 

6.45 

99.22 

70.86 


0.94 

20.04 
2.58 
3.51 

0.24 
30.84 
2.15 
6.53 
1.62 
2.38 
0.93 
24.77 


0.22 
2.00 
0.04 


3.68 
0.51 
0.30 
7.48 
3.25 
0.98 
1.10 

0.15 
20.92 


20.66 

7.11 

7.39 

20.53 

3.88 

15.69 

5.47 

44.65 

55.19 

61.86 

15.76 

9.91 

9.23 

100.50 

128.28 


Q- 
O 


31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 


0.89 


0.26 

2.66 
2.96 

0.87 


2.66 
1.71 
8.78 


1.70 
0.75 

0.03 

0.56 

0.11 
1.16 

0.97 
0.57 
1.24 
0.02 

0.58 


1.86 
3.62 
2.75 
1.20 
0.93 


4.50 
4.20 
7.16 

3.70 

1.24 

24.07 

23.68 


1.83 

40.21 
2.16 


55 
27 

24 


42.98 
0.70 

0.06 
2.04 
1.98 


0.08 
0.11 

3.73 
0.04 
0.46 
0.17 
0.13 
2.74 
0.15 
0.33 


1.56 
4.81 


3.64 

7.20 

2.78 

45.14 

6.35 

5.72 

12.59 

10.03 

52.58 

8.98 


86 
00 
30 


27.61 
29.94 


I  I  1-213 


.. . 


Table  2.5.3-25 


O 


Oven  dry  weiqhts   (grams/m2)  for  range  caqe   and   adjacent   open   areas 
in  the   irrigated  chained  rangeland  community  type.    1981 


3 


Quadrat 
Number 

en  x? 
•< 

33 

x?    o 
£>.  £ 
O    cJ 
N     E 

*e-£ 
o 

Perennial 
Grasses 

Perennial 
Forbs 

Annual 
Forbs 

Half 
Shrubs 

Total 

Biomass 

1 

90.26 

54.93 

8.24 

11.88 

0.01 

0.03 

14.95 

180.30 

2 

266.12 

0.53 

- 

- 

0.02 

.07 

- 

266.74 

3 

- 

26.16 

0.14 

63.80 

26.05. 

- 

3.18 

119.33 

4 

38.07 

24.38 

0.21 

15.69 

15.14 

0.48 

- 

93.97 

5 

- 

21.57 

0.41 

84.43 

48.76 

- 

- 

155.17 

6 

- 

9.94 

0.05 

75.73 

12.33 

- 

5.73 

103.78 

7 

- 

6.52 

0.16 

37.94 

2.66 

- 

- 

47.28 

8 

7.66 

- 

- 

66.33 

22.38 

- 

- 

96.37 

9 

53.75 

- 

32.21 

73.65 

1.57 

5.05 

- 

166.* 

10 

57.71 

0.24 

- 

6.93 

8.80 

- 

- 

73. bo 

11 

- 

- 

- 

61.95 

1.93 

- 

- 

63.88 

12 

- 

30.83 

1.27 

9.48 

18.02 

- 

- 

59.60 

13 

21.79 

- 

11.41 

163.83 

10.91 

- 

- 

207.94 

•     14 

42.97 

18.28 

5.17 

42.88 

0.21 

- 

- 

109.51 

15 

97.32 

- 

- 

38.50 

22.22 

- 

- 

158.04 

1 

65.57 

0.23 

0.93 

10.16 

0.26 

2.21 

_ 

79.36 

2 

77.91 

- 

- 

4.79 

10.69 

- 

- 

93.39 

3 

- 

5.96 

4.30 

34.92 

14.85 

- 

- 

60.03 

4 

. 

9.10 

- 

61.22 

1.53 

- 

- 

71.85 

5 

_ 

- 

.03 

40.19 

5.45 

- 

3.04 

48.71 

6 

_ 

- 

- 

31.17 

7.64 

- 

- 

38.81 

7 

_ 

5.63 

0.13 

9.07 

3.29 

- 

- 

18.12 

8 

_ 

4.48 

0.68 

29.21 

9.29 

- 

2.05 

45.71 

9 

39.62 

7.84 

2.91 

5.87 

13.20 

9.55 

- 

78.99 

10 

40.20 

- 

- 

0.44 

14.62 

- 

1.86 

57.12 

11 

- 

12.43 

0.68 

5.11 

1.87 

- 

- 

20.09 

12 

- 

31.78 

1.29 

0.89 

11.74 

- 

- 

45.70 

13 

0.51 

1.82 

1.05 

52.39 

0.40 

- 

- 

56.17 

14 

28.79 

- 

0.29 

7.80 

44.27 

- 

- 

81.15 

15 

22.26 

- 

- 

17.25 

9.55 

- 

- 

49.06 

111-^14 


Table  2.5.3-26 


> 


Mean  production  (grams/m^)^  the  standard  error  of  the  mean  (S.E.) 
frequency,  and  range  of  observed  values  for  clipped  plots  in  the 
chained  rangeland  community  type.   1981  Data 


Mean  +  S.E. 


Sample 
Size 


Frequency  (%) 


Range 
of  Values 


OPEN  AREAS 


kQH.opyn.on 
Amithti. 

3.48 

+ 

0.97 

15 

80 

0-12.33 

SnomuJ 

0.46 

+ 

0.28 

15 

60 

0-4.23 

to.dton.um 

0nyzop6ti> 
hymo.noA.deJi 

0.61 

+ 

0.40 

15 

27 

0-5.94 

Perennial 

7.29 

X 

1.66 

15 

93 

0-11.08 

Grasses 

«-: 

•  - 

Perennial 

4.90 

+ 

1.31 

15 

100 

0.02-17.92 

Forbs 

Annual   Forbs 

0.24 

+ 

0.10 

15 

47 

0-1.14 

Half  Shrubs 

0.11 

+ 

0.11 

15 

7 

0-1.58 

Total   Biomass 

16.76 

+ 

2.49 

15 

2.72-42.18 

FENCED  PLOTS 

I 


Agn.opyn.on 
AmtthxU. 

BnomuJ 
te.cton.um 

Qnyzopt>Xj> 
hyme.noi.deJi 

Perennial 
Grasses 

Perennial 
Forbs 

Annual  Forbs 


Half  Shrubs 


Total   Biomass 


8.54  -  2.94 


1.02  -  0.66 


5.19  -  3.25 


22.76   -  5.05 


5.71   -  1.87 


0.19  -  0.14 


0.28  -  0.28 


43.63  -  5.70 


15 

15 
15 
15 
15 
15 
15 
15 


73 
73 
33 
100 
80 
53 
7 

lll-dlz> 


0-45.06 

0-9.94 

0-42.08 

3.10-65.72 

0-27.31 

0-2.81 

0-3.56 

16.07-84.89 


Table  2.5.3-27 


( 


Mean  production  (grams/m^)^  the  standard  error  of  the  mean  (S.E.), 
frequency,  and  range  of  observed  values  for  clipped  plots  in  the 
pinyon-juniper  woodland  community  type.  1981  Data 


Mean  +  S.E. 


Sample 
Size 


Frequency  (%) 


Range 
of  Values 


OPEN  AREAS 


C 


AgA.opyn.on 

0.82 

+ 

0.41 

15 

BsiomtiA 
tzcXohJum 

0.18 

+ 

0.14 

15 

QnyzoptX^ 
hymo.noA.doA 

1.03 

+ 

0.62 

15 

Perennial 

2.39 

+ 

0.73 

15 

Grasses 

a' 

Perennial 
Forbs 

1.45 

+ 

0.97 

15 

Annual 
Forbs 

0.03 

+ 

0.01 

15 

Half  Shrubs 

0.07 

+ 

0.07 

15 

Total   Biomass 

5.96 

+ 

1.26 

15 

FENCED  PLOTS 

kqn.opyn.on 

Zn,omuJ> 
t<ic£onum 

Qn.yzopt>-u> 
hymo.noA.doA 

Perennial 
Grasses 

Perennial 
Forbs 

Annual 
Forbs 

Half  Shrubs 

Total  Biomass 


1.11  -  0.52 


0.12  -  0.11 


0.34  -  0.18 


3.79  -  0.63 


1.88  -  0.86 


0.002  -  0.002 


0.57  -  0.57 


7.81  -  1.30 


15 
15 
15 
15 

15 

15 

15 
15 


40 
27 
40 
80 
80 
40 
7 


40 

27 

27 

100 

87 

7 

7 


0-5.70 

0-2.05 

0-9.45 

0-10.84 

0-14.74 

0-0.16 

0-1.00 
0.73-18.70 

0-6.38 

0-1.75 

0-1.80 

0.63-8.32 

0-13.07 

0-0.03 

0-8.55 
1.78-18.03 


III-216 


Table  2.5.3-28 


Mean  production  (grams/m^)^  the  standard  error  of  the  mean  (S.E.), 
frequency,  and  range  of  observed  values  for  clipped  plots  in  the 
upland  sagebrush  community  type.  1981  Data 


Mean  +  S.E 


Sample 
Size 


Frequency  (%) 


Range 
of  Values 


OPEN  AREAS 


kQn.opyn.on 
6mi£.Y\JLi. 

6.15  - 

1.69 

15 

Zn.om\±6 
tecXonum 

1.37  - 

1.37 

15 

0nyzop6<t6 
kymeno-LdeA 

0.03  - 

0.03 

15 

Perennial 

7.90  - 

0.82 

15 

Grasses 

*" 

Perennial 
Forbs 

9.19  - 

2.18 

15 

Annual 
k       Forbs 

0.01  - 

0.01 

15 

Half  Shrubs 

0.39  - 

0.25 

15 

Total  Biomass 

25.04  - 

2.96 

15 

FENCED  PLOTS 

Agn.opyn.on 
bmiXKLL 

BnormiA 
tecXonum 

Qnyzopb-U 
kyme.no4.dz6 

Perennial 
Grasses 

Perennial 
Forbs 

Annual  Forbs 
Half  Shrubs 

Total  Biomass 


7.57  -  1.32 


0.01  -  0.01 


0.10  -  0.10 


17.96  -  1.76 


10.70  -  1.51 


0.02  -  0.01 


1.13  -  0.62 


37.82  -  2.87 


15 
15 
15 
15 
15 
15 
15 
15 


100 

0.78-23.85 

13 

0-20.54 

7 

0-0.51 

93 

0-13.38 

93 

0-24.72 

13 

0-0.09 

:20 

0-2.96 

10.24-46.56 

100 

0.15-13.92 

20 

0-0.07 

7 

0-1.52 

93 

0-29.33 

100 

0.87-21.18 

20 

0-0.19 

27 

0-7.30 

ei? 

16.59-60.33 

.  .-^  _-.— 


(. 


Table  2.5.3-29 


Mean   production    (grams/nrr)  +  the   standard  error  of  the  mean    (S.E.), 
frequency,    and  range  of  observed  values  for  clipped  plots    in  the 
bottomland   sagebrush   community  type.      1981  Data 


( 


Mean 

+ 

S.E. 

Sample 
Size 

Frequency  (%) 

Range 
of  Values 

OPEN  AREAS 

kgn.opyn.OYi 
AmJXlvU. 

0.51 

+ 

0.25 

15 

33 

0-2.96 

BsiomuA 
tz.oXon.um 

0.51 

+ 

0.14 

15 

80 

0-1.70 

On.yzopA<Lt> 
kym2.notd.z6 

0.88 

+ 

0.60 

15 

20 

0-8.78 

Perennial 

5.26 

+ 

2.02 

15 

80 

0-24.07 

Grasses 

rf" 

.<- 

■   •  - 

Perennial 
Forbs 

9.37 

+ 

4.13 

15 

73 

0-42.98 

Annual   Forbs 

0.95 

+ 

0.40 

15 

80 

0-4.81 

Total   Biomass 

14.98 

+ 

4.16 

15 

• 

2.78-52.58 

FENCED  PLOTS 

Agn.opyn.on 
6mAXkZt 

0.84 

+ 

0.47 

15 

40 

0-6.88 

BnomuA 
tz.oXon.um 

5.17 

+ 

3.31 

15 

73 

0-49.78 

On.yzopAAj> 
hymz.notd.ZA 

1.18 

+ 

0.93 

15 

20 

0-13.70 

Perennial 

21.75 

+ 

8.04 

15 

80 

0-99.22 

Grasses 

Perennial 
Forbs 

6.44 

+ 

2.60 

15 

80 

0-30.84 

Annual   Forbs 

2.71 

+ 

1.40 

15 

80 

0-20.92 

Total   Biomass 

33.74 

+ 

9.76 

15 

3.88-128. 2S 

c 


TII-21M 


.  - .  -  • 


Table  2.5.3-30)     Mean  Production  (gram/m?)  +  the  standard  of  error  of  the  mean 

*  (S.E.),  frequency,  and  range  of  observed  values  for  clipped  plots  in 

*  the  Irrigated  Area.  1981  Data 


Species 

Mean  +  S.E. 

Sample 
Size 

Frequency  (%) 

Range 
of  Values 

OPEN  AREAS 

Agn.opijn.on 

18.32  -  6.85 

15 

47 

0-77.91 

BnomuA 
to.cXoA.um 

0.82  -  0.32 

15 

67 

0-4.30 

Qh,yzopi»lt> 
hymznotdzA 

8.81  -  2.42 

15 

60 

0-31.78 

Perennial 
Grasses 

20.70  -  5.05 

15 

100 

0.44-61.22 

Perennial 
Forbs 

Annual   Forbs 

9.91  -  2.79 
0.78  -  0.64 

15 
15 

100 
;  13 

0.26-44.27 
0-9.55 

.  Half  Shrubs 

0.46  -  0.26 

15 

20 

0-3.04 

Total   Biomass 

56.28  -  5.65 

15 

100 

18.12-93.39 

FENCED  PLOTS 

AgA.optjn.on 
bmiXhiX 

45.04  -  18.00 

15 

60 

0-266.12 

BnomuA 
t2.cX0H.um 

3.95  -  2.21 

15 

67 

0-32.21 

Qn,yzopi>Aj> 
hymo.no-i.dz6 

12.89  -  4.19 

15 

67 

0-54.93 

Perennial 
Grasses 

50.20  -  10.89 

15 

93 

0-163.83 

Perennial 
Forbs 

12.73  -  3.47 

15 

100 

0.01-48.76 

Annual   Forbs 

1 

0.38  -  0.34 

15 

27 

0-5.05 

Half  Shrubs 

1.59  -  1.04 

15 

20 

0-14.95 

Total   Biomass 

126.79  -  15.87 

15    Ill- 

-214            100 

47.28-266.74 
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Table  2.5.3-32 


Oven  dry  weights  (grams/O. 10m  )  for  herbaceous  biomass  in  fertilizer 
and  irrigation  treatments  for  irrigation  study  plots.  1981  Data 


c 
01 
E  s- 

4->    QJ 
fO  -Q 
OJ   E 

t_    =3 

—  2: 

Year(s) 
Fertilized 

< 

quadrat 
Number 

o  V 

en  £ 

■<     -Q 

its 

C  0 

0  s: 

O  -si 

Perennial 
Grasses 

Perennial 
Forbs 

Annual 
Forbs 

Half 
Shrubs 

Total 
Biomass 

la 

N/F 

1 

- 

0.10 

- 

3.17 

0.04 

_ 

_ 

3.31 

la 

N/F 

3 

3.38 

- 

- 

- 

- 

- 

- 

3.38 

la 

N/F 

12 

- 

- 

3.29 

- 

- 

- 

2.88 

6.17 

lb 

N/F 

1 

2.05 

- 

- 

- 

0.21 

- 

0.98 

3.24 

lb 

N/F 

8 

1.38 

0.03 

0.16 

0.74 

1.04 

- 

- 

3.35 

3a 

1980 

1 

12.38 

- 

- 

1.80 

- 

0.02 

- 

14.20 

3a 

1980 

2 

10.53 

- 

- 

2.06 

1.95 

- 

- 

1^.54 

3a 

1980 

12 

2.91 

- 

- 

0.13 

1.34 

- 

- 

4.38 

3b 

1980 

1 

- 

- 

0.26 

0.31 

4.71 

- 

1.65 

6.93 

3b 

1980 

4 

- 

0.21 

2.01 

0.95 

- 

- 

- 

3.17 

3b 

1980 

11 

2.66 

J 

- 

- 

0.06 

- 

■  .- 

2.72 

4a 

1980 

1 

4.70 

- 

- 

3.12 

- 

0.79 

- 

8.61 

4a 

1980 

5 

2.36 

- 

- 

1.83 

2.21 

- 

- 

6.40 

4a 

1980 

8 

4.40 

- 

- 

4.95 

1.70 

- 

- 

11.05 

4a 

1980 

15 

12.10 

- 

- 

0.55 

0.03 

0.37 

- 

13.05 

4b 

1980 

1 

5.09 

0.06 

- 

2.69 

0.27 

- 

- 

8.11 

•b 

1980 

4 

2.31 

- 

- 

0.03 

0.06 

- 

- 

2.40 

4b 

1980 

9 

2.89 

- 

- 

- 

0.85 

- 

- 

3.74 

3a 

1980- 

■81 

1 

13.56 

- 

- 

3.79 

- 

- 

- 

17.35 

3a 

1980- 

■81 

4 

7.26 

- 

- 

1.28 

0.96 

- 

- 

9.50 

3a 

1980- 

■81 

12 

10.88 

0.14 

- 

0.82 

- 

0.66 

- 

12.50 

3b 

1980- 

•81 

1 

1.61 

0.83 

- 

0.37 

0.03 

- 

- 

2.84 

3b 

1980- 

■81 

2 

- 

- 

8.48 

4.62 

1.15 

0.02 

- 

14.27 

3b 

1980- 

•81 

15 

- 

0.04 

1.40 

1.11 

- 

- 

- 

2.55 

4a 

1980- 

•81 

1 

13.57 

- 

- 

8.48 

- 

- 

- 

22.05 

4a 

1980- 

■81 

2 

11.84 

- 

- 

1.84 

0.84 

- 

- 

14.52 

4a 

1980- 

•81 

4 

10.20 

- 

- 

4.21 

0.52 

- 

- 

14.93 

4a 

1980- 

■81 

12 

- 

- 

- 

- 

- 

- 

1.94 

1.94 

4b 

1980- 

•81 

1 

4.97 

- 

- 

0.03 

4.91 

- 

- 

9.91 

4b 

1980- 

■81 

5 

9.86 

- 

- 

3.22 

1.94 

- 

- 

15.02 

4b 

1980- 

■81 

12 

- 

1.64 

2.23 

1.00 

0.05 

- 

- 

4.92 

IT  \-?.d>+ 
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Table  2.5.3-33 


Regression  Equations  for  converting  fresh  weight  estimates  to  oven 
dry  weights  in  the  irrigation/fertilization  study  plots  3a,  3b,  4a, 
and  4b  which  were  fertilized  in  1980  and  1981.  1981  Data 


Species/ 

Species 

Group 


Regression  Equations 


Correlation  Coefficient 


kQn.opijn.OYi  AmctkLl 
BnomuA  t2.cXon.am 
0n.yzop6-l6  hymmo-ld&b 
Perennial  Grasses 
Perennial  Forbs 
Annual  Forbs 
Half  Shrubs  * 


y  =  0.23  x  +  3.33 
y  =  0.33  x  -  0.02 
y  =  0.33  x  +  0.21 
y  =  0.21  x  +  0.62 
y  =  0.20  x  +  0.34 
y  =  0.22  x  -  0.002 
y  =  0.59  x  -  2.69 


0.84 
0.95 
0.99 
0.96 
0.98 
1.00 
0.94 


I  *  Insufficient  data,  used  regression  equations  calculated  from  study  plots 
"    fertilized  in  1980  only. 
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Table  2.5.3-34 


Regression  Equations  for  converting  fresh  weight  estimates  to  oven 
dry  weights  in  the  irrigation/fertilization  study  plots  3a,  3b,  4a, 
and  4b  which  were  fertilized  in  1980  only,  and  study  plot  la  and  lb 
which  were  not  fertilized. 


Species/ 

Species 

Group 


Regression  Equations 


Correlation  Coefficient 


AgA.opijn.on  imLtku. 
l&iomuA  te.cton.um  * 
Qh.yzop&Aj>  hymznoAxizA 
Perennial  Grasses 
Perennial  Forbs 
Annual  Forbs 
Half  Shrubs 


y  =  0.35  x  -  0.45 
y  =  0.33  x  -  0.02 
y  =  0.34  x  -  0.12 
y  =  0.28  x  +  0.07 
y  =  0.29  x  -  0.13 
y  =  0.18  x  +  0.08 
y  =  0.59  x  -  2.69 


0.93 

0.95 
0.99 
0.92 
0.97 
0.97 
0.94 


*     Insufficient  data,  used  regression  equations  calculated  from  study  plots 
fertilized  in  1980  and  1981. 
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Table  2.5.3-35 


Herb  quadrat  summaries  for  Top  Soil  Stockpiles,  which  were  seeded  in 
the  fall  of  1973.  Based  on  data  from  25  permanently  located 
quadrats.  1981.  Values  in  percents  +  values  are  equal  to  the  standard 
error  of  the  mean. 


Species 

Mean 
Cover 

Relative 
Cover 

Range  of 
Cover  Values 

Frequency 

Herbaceous  species 

kgK.opijK.on  cKAAtatum 

1.40 

6.34 

0-4 

60 

kgK.opijK.on  tntcKmccLLum    ,1.64 

7.43 

0-8 

48 

kQK.opijK.OYi  tntcKmcdlum 

vox.  tKA.ch.op ho sium         2.52 

11.42 

0-11 

56 

kgK.opyK.on  6mtthAA. 

4.56 

20.66 

0-15 

88 

kgK.opyK.on  6ptcatum 
vaA.  tncKmc 

0.61 

2.76 

0-4 

52 

BtiomuA  -incKmAj> 

0.04 

0,-18   /. 

0-1 

8 

ZK.omuA>  tcctoKxxm 

<6.01 

<0.01 

0-<l 

8 

0K.yzop6A6  kymcnotdc6 

0.08 

0.36 

0-1 

8 

Hcdy6aK.um  boKcatc 

4.28 

19.39 

0-23 

52 

Mcdicago  6ativa 

<0.01 

<0.01 

0-<l 

8 

\hcUXot\A*>  6pp. 

4.22 

19.19 

0-27 

52 

LLnum  ZewtixLi 

<  0.01 

<0.01 

0-<l 

8 

Vcn6tcmon  6pp. 

<0.01 

<0.01 

0-<l 

4 

-*      SalAOCL  tbCKACOL 

0.99 

4.49 

0-4 

92 

Kochla  Ajiantca. 

1.47 

6.66 

0-25 

60 

'*-     Chcnapodlum  album 

<0.01 

<0.01 

0-<l 

8 

,4     lQAa.xcx.cum  o  ^Icanatc 

0.04 

0.18 

0-1 

4 

EKAgcK-on  6pp. 

<  0.01 

<0.01 

0-<l 

4 

k6tKAgatuA  ccK-omicuM 

<0.01 

<0.01 

0-<l 

8 

Lactuca  6CKJviola 

0.13 

0.58 

0-2 

20 

Woody  species 

CcKcocaApuA  montanuA 

<0.01 

<0.01 

0-<l 

8 

PuAAliLa  tKldcntata 

0.09 

0.41 

0-1 

20 

Total  Herb  Cover 

3    Total  Woody  Cover  in 
Herb  Layer 


19.80 


0.10 


8-38 


0-1 
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Table  Herb  quadrat  summaries  for  Top  Soil  Stockpiles,  which  were  seeded  in 

the  fall  of  1978.  Based  on  data  from  25  permanently  located  quadrats 
1981.  Values  in  percents  +  values  are  equal  to  the  standard  error 
of  the  mean.  (Cont'd) 


Species 


Mean 
Cover 


Relative 
Cover 


Range  of 
Cover  Values 


Frequency 


Litter 
Bare  Soil 
Rock 


79.00 

18.28 

2.72 


52-97 

0-46 

0-10 

Mean   -  S.E. 

Range 

6.40  -  0.31 

5-9 

6.68  -  0.35 

5-10 

No.   of  Herb  Species/m 

2 
Total   Species/m 
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Table  2.5.3-37     Oven  dry  weight  (grams/m2)  for  Top  Soil  Piles.  1981 

( 


Species 


Agsiopyton 
4pp. 

0llJZOp6AJ> 

hyme.no4.deA 

BtLomuA 

te.QXon.um 

Perennial 
Grasses 

Perennial 
Forbs 

Biennial 
Forbs 

Annual 
(.    Forbs 

lotal 
Biomass 


Quadrat  Numbers 


21.65 


16.96 


90.91 


5.75 


8.47 
47.08 


47.61 
2.43 


0.70 


1.83 


98.49 


26.43 
77.17 


50.15 


19.17 


58.94 


1.06 
38.25 


14 


77.07 


17 


166.06 


0.02 
69.34 


3.74 
101.99 


1.38 

70.45 

4.01 

152.91 


2.73 
0.27 

169.06 


18 


21 


25.61 


116.09 

1.40 

143.10 


129.85 


13.24 

38.57 

3.92 

143.09 


25 


33.14 


145.54 

19.49 

2.61 

200.78 


TOTAL 
BIOMASS 
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Table  2.5.3-39 


Mean  production  -  the  standard  error  of  the  mean  (S.  E.), 
frequency,  and  range  of  observed  values  for  quadrats  on  Top-    * 
soil  Storage  Piles,  1981.  Based  on  data  derived  from 
regression  equations,  Production  values  in  grams/nr. 


Species/Species  Group 

Mean  - 

S.   E.       Sample  Size 

Frequency 

(%) 

Range  of 
Values 

kQH.opijn.on.  6pp. 

71.30 

-  9.43 

25 

100 

4.52-167.76 

Perennial   grasses 

0.11 

-  0.06 

25 

12 

0-1.05 

B/Tomai  tzc.ton.um 

0.06 

-  0.06 

25 

4 

0-1.50 

0n.yzop6AJ>  hijme.Yiotd.Z6 

0.17 

-  0.10 

25 

12 

0-2.41 

Perennial   forbs 

14.90 

-  5.80 

25 

72 

0-27.01 

Biennial   forbs 
[MeJUJLotuA  6pp.) 

23.47 

±7.87 

25 

56 

0-131.70 

TOTAL 

113.76 

-  8.63'     •"■ 

25 

34.84-192.55 
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Table  2.5.3-41.  °ven  dry /weight    (grams/m2)  for  Oldland  Gulch  Brush  Beating  Area.   1981 


c 


Species 


kQH.opijn.ow  cHsUtatum 
kQHopynoM  AmctluA. 
kQHoptjHOM  tncLchycauZum 
Bn.omu6  tdctoHxim 

ElifmuA    CA.MQA2.LLi> 

Elymu6  junczuA 
0Hyzop6<u>  hymmo-LdnA 
Voa.  6pp. 

SiXa.Mi.0M  hyi>tHA.x 
SpoHoboluA  cnyptandnuA 


c 


pa  comata 
Cho.Mopodi.um  6pp. 

V2ACLUAOU.nA.OL   p-LMMCitCL 

Lappula  H2&oui6\iL 
Lzp-ldlum  moMtaMum 
V2.MAt2.moM  6pp. 
Unknown  mustard 


Quadrat  Numbers 


1 


17.24 
48.82 

9.11 


19.67 

13.49 

14.80 
35.75 


27.98 
24.31 

1.33 

11.10 
12.80 


8 


14 


1.08 


TOTAL  BIOMASS 


26.43 


8.48 


0.33 


0.11 


0.80 
12.04 

0.85 
27.77 

33.62 
0.04 

9.12 


99.68 


92.19 


77.96 


89.24 


18.96 
25.34 

0.42 

1.02 
2.35 

0.5 


15 


11.57 


0.59 


48.59 


67.42 


79.58 


* 


22 


24.38 

0.87 
28.31 

46.85 


35.30 
1.26 
0.10 


137.07 
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Table  2.5.3-43 


Mean  Production  -  the  standard  error  of  the  mean  (S.  E.), 
frequency,  and  range  of  observed  values  for  quadrats  in 
Oldland  Gulch  Brush  Beating  Area,  1981.  Based  on  data 
derived  from  regression  equations.  Production  values  in 
grams /m. 


C 


C 


Species 

Mean   -  S.   E. 

Sample  Size 

Frequency  {%) 

Range  of 
Values 

Agh.opyh.on  cALbtatam 

6.04  -  1.90 

25 

48 

0-34.17 

kQh.opyn.oYi  6mithii 

26.64  -  3.40 

25 

92 

0-56.80 

Agh.opLjh.on  thachycauZum 

2.68  -  1.46 

25 

16 

0-31.54 

Bh.omuA  te.ctoh.um 

3.20  -  1.10 

25 

88 

0-16.74 

EttpnuA  /unceoi 

1.40  -  0.75 

25 

16 

0-15.72 

EZymiu  cXnzhJiiA 

1.13  -  1.13 

25 

4 

0-28.31 

Qh.Ljzop6AJ>   hymcnotdzA 

10.10  -  loor' 

f    /:    25 

-   "52 

0-41.96 

Vocl  6pp. 

0.16  -  0.16 

25 

4 

0-4.09 

SiAmiton  hy^thAX 

0.09  -  0.07 

25 

8 

0-1.95 

Spoh.obolii{>  ch.Ljpta.ndih.iii> 

.      0.01   -  0.01 

25 

4 

0-0.42 

Sttpa  comata. 

13.50  -  4.70 

25 

44 

0-71.86 

hcnopodtum  6pp. 

-0.70  -  0.30 

25 

64 

0-8.13 

Sz6CULh.aA.vilR  ptnnata 

0.05  -  0.02 

25 

40 

0-0.42 

LappuZa.  h.cdow6kA. 

0.03  -  0.03 

25 

16 

0-0.84 

Lcptdtum  montanum 

0.20  -  0.10 

25 

12 

0-2.25 

PcnAtcmon  6pp. 

0.36  -  0.36 

25 

4 

0-9.12 

Unknown  mustard 

0.82   -  0.61 

25 

12 

0-16.53 

TOTAL 

63.07  -  4.61 

25 

16.60-110.62 
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Table  2.5.3-46     Oven  dry  weight  (grams/in^)  for  Gardenhire  Gulch  Brush  Beating  Area.  1981 


Quadrat  Numbers 


0 


Species 

1 

2 

3 

4 

12 

13 

19 

Agn.opyn.on  cAXbtaXum 

13.63 

8.60 

0.21 

Agn.opyn.on  6mZX\iZZ 

9.45 

60.66 

39.31 

44.11 

Agn.cpyn.on  ttiaclujcauZum 





3.49 





BoiitoZoaa  gn.acjJJj> 

1.84 

30.66 

Bn.omu6  Zn2AmZ6 











Bn.omuA  tzcXonum 

16.59 

1.09 

0.96 

100.02 

11.64 

61.98 

EZymu6  CA.n2AZ.iv!> 









77.00 

EZymuA  junce.uA 



'  .     r"  / 

--' 



On.yzopi>iA  hym2.noZd.2yi> 

25.49 

3.51 

7.06 





8.27 

SZXa.nZ.on  hy&tnJx 

6.18 







Spon.oboZu6  cAyptandnuA 

7.07 





S£ipa  comaXa 

10.66 

58.87 

37.34 





ChmopodZum  6pp. 

0.44 

0.41 

0.02 

2.05 

15.07 

Kodvia  6  pp. 

4.50 

0.72 

0.20 

7.56 

EuphonhZa  6pp. 











LappuZa  n.2.dow6tu. 















M2JUZoZju6  6pp. 





0.14 

SalAoa  ZbzAZca 

18.89 

0.36 

0.04 

1.64 

0.46 

10.37 

Unknown  mustard 

• 

1.56 

TOTAL  BIOMASS 

107.67 

70.94 

61.81 

88.16 

110.26 

89.47 

181.81 
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Table  2.5.3-49 


Mean  production  -  the  standard  error  of  the  mean  (S.  E.), 
frequency,  and  range  of  observed  values  for  quadrats  in 
Gardenhire  Gulch  Brush  Beating  Area,  1981.  Based  on  data 
derived  from  regression  equations.  Production  values  in 
grams/meter^. 


C 


Species 

Mean  -  S.   E. 

Sample  Size 

Frequency  {%) 

Range  of 
Values 

kqh.opijh.on  CAAAtatum 

2.41   -  0.97 

25 

32 

0-17.69 

Agh.opyh.on  6m£tlvol 

22.16  -  3.88 

25 

76 

0-63.84 

Agh.opyh.on  tAo.chyca.uhxm 

2.07  -  1.66 

25 

12 

0-41.37 

Boutctoaa  ghacLtii> 

1.75  -  1.20 

25 

24 

0-30.53 

&LOmu&  tz.ctoh.um 

19.02   -  4.42 

25 

96 

0-48.06 

EtymuA  CA.noJvliLi> 

3.08  -  3.08 

25 

4 

0-77.00 

EZymu6  junceuA 

1.79  -  1.05* 

f-    #   25 

"  "    8 

0-15.13 

0h.yzop6<l6  kijmz.noi.doj> 

4.87   -  1.60 

25 

52 

0-32.88 

Stta.nX.on  hy&thix 

0.31   -  0.22 

25 

8 

0-4.89 

Spoh.oboZi±6  chypta.ndA.u6 

.      1.17  -  0.75 

25 

16 

0-18.33 

Sttpa  comata. 

"7.83  -  3.52 

25 

20 

0-58.99 

Che.nopodU.um  6pp. 

1.67   -  0.71 

25 

76 

0-6.74 

Kocliia,  6pp. 

1.20  i  0.50 

25 

32 

0-6.39 

Euphohbta.  6pp. 

0.07  -  0.05 

25 

8 

0-1.04 

LappuZa.  Acdow6hA. 

0.01   -  0.01 

25 

4 

0-0.25 

MzLllotuA  6pp. 

0.15   -  0.03 

25 

12 

0-2.52 

SaLioa  ibchtca 

2.71   -  1.03 

25 

72 

0-19.54 

Unknov/n  mustard 
TOTAL 

0.50  -  0.20 
68.73  -  4.52 

25 

12 

0-4.00 
27.76-117.91 
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Table  2.5.3-51 


Mean  production  -  the  standard  error  of  the  mean  (S.  E.), 
frequency,  and  range  of  observed  values  for  quadrats  in 
Control  Area  (for  comparison  to  Brush  Beating  Areas), 
1981.  Based  on  data  derived  from  regression  equations. 
Production  values  in  grams/m  . 
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Species 


+  Range  of 

Mean  -  S.  E.   Sample  Size   Frequency  {%)       Values 


C 


Agn.opyn.on  AmctkLi 
AgA.opyn.on  tAackycauZum 
BovutzZoLLCL  gn.acJJJj> 
B/LomuxS  tzc.ton.um 
0n.yzop4AJ>  hym2.n0Ajd.QA 
Sitanton  hyAtnlx 
Spon-oboluA  cxypto.ndn.uJi 
StZpa  comata 
knXzmoJiAji  Z.u.do\jA,cjjana 
kbtQA  &pp. 
ChcnapocUiun  -6  pp. 
VoJiCUAlana  ptnnata 
LappuZa  fizdowAkJi 
Lzptdlum  montanum 
PcnAtcmon  6pp. 
SphaeAaZcm  coc.CA.n2ja 
Unknown  mustard 
TOTAL 


11.26  - 

2.12 

25 

72 

0-36.39 

0.70  - 

0.40 

25 

12 

0-6.23 

1.43  - 

0.50 

25 

36 

0-10.31 

1.43  1 

0.49 

25 

.68 

0-9.31 

3.83  - 

1.50 

25 

40 

0-28.17 

0.08  - 

0.08. 

,-;•  25 

4 

0-2.17 

0.13  - 

0.13 

25 

4 

0-3.33 

5.60  - 

1.50 

25 

56 

0-31.98 

0.02  - 

0.02 

25 

4 

0-0.45 

0.31  - 

0.22 

25 

8 

0-4.32 

0.37  - 

0.21 

25 

20 

0-4.98 

0.01  - 

0.01 

25 

4 

0-0.25 

0.01  - 

0.01 

25 

4 

0-0.25 

0.11  i 

0.11 

25 

4 

0-2.82 

0.03  - 

0.03 

25 

4 

0-0.66 

0.14  - 

0.11 

25 

8 

0-3.48 

0.11  t 

0.06 

25 

12 

0-1.38 

25.41  - 

2.65 

25 

1.33-51.29 
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Table  2.5.3-53  Oven   dry  weight   ( grams /nr)  for  Control    plots  of  Brush  Beating  Area.   1981 


( 


Species 


C 


Agnopynon  6rruXluA, 
Agn.opijn.on  tnachycauZum 
BomtzZoua  gn.acXJLl6 
B-tanoi  tucXonum 
0mjzop6AJ>  hyme.n0i.d2A 
S>iX.anX.on  kyi&vlx 
SponoboluA  cAyptandnuA 
StA.pa  comata 
A/itema><la.  Zu.dov<lcA.ana. 
AitQA  6pp. 
Chcnapodium  6pp. 
Vz6cuAA.ana  pLnnata 
LappuZa  nzdowbhu. 
Lzp-iollum  montanum 
PcnAtmon  6pp. 
SpliaeAatcza  coc.CA.nza 
Unknown  mustard 


23.43 


3.47 


TOTAL  BIOMASS 


Quadrat  Numbers 


10.00 
1.37 
0.39 


0.41 


10 


0.33 


13 


4.58 

6.92 

30.61 


19.46 


26.90 


12.17 


12.71 
5.37 
0.16 
5.38 


16 


19.79)    42.11 


37.40 


10.80 


23.62 


0.66 


48.86 


22 


17.98 


19.95 


0.45 


0.33 
1.38 


40.09 
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Table  2.5.3-54 
SAGEBRUSH  OCUIAR  ESTIMATED  -  SUMMER  1981 

CHAINED  P-J  HABITAT 


Sample 

Transect 

Size 

Paces 

Young 

Mature 

Decadent 

Low 

Medium 

High 

Dens it/ 

01 

50 

— 

19 

31 

_ 

35 

15 

_ 

5-2-3-4-0 

04 

50 

- 

17 

32 

1 

47 

2 

1 

2-1-3-3-1 

07 

50 

- 

13 

37 

- 

40 

10 

- 

8-4-3-6-5 

09 

50 

- 

4 

34 

12 

17 

24 

9 

11-6-6-9-8 

17 

50 

- 

18 

32 

- 

40 

10 

- 

8-2-3-1-4 

18 

50 

- 

14 

35 

1 

30 

17 

3 

1-1-8-3-1 

20 

50 

- 

5 

45 

- 

20 

28 

2 

3-3-5-1-1 

21 

50 

- 

11 

39 

- 

38 

11 

1 

10-8-1-5-0 

23 

50 

- 

5 

45 

- 

37 

13 

- 

1-4-2-8-6 

25 

50 

- 

4 

44 

2 

26 

21 

3 

4-11-0-1-1 

30 

50 

- 

2 

48 

- 

20 

30 

- 

3-4-1-4-4 

31 

50 

- 

16 

34 

- 

42 

8 

- 

1-6-3-7-10 

32 

50 

11 

38 

1 

30 

19 

1 

2-3-4-4-6 

TOTAL 

650 

- 

187 

446 

17 

422 

208 

20 

PERCENT 

28.8 

68.6 

2.6 

64.9 

32.0 

3.1 

PINYON  JUNIPER  HABITAT 

Samole 

Transect 

Size 

Paces 

Young 

Mature 

Decadent 

Low 

Medium 

High 

Densitv 

10 

25 

_ 

— 

20 

5 

13 

8 

4 

1-2-1 

11 

25 

- 

1 

16 

8 

12 

10 

3 

1-1-1 

12 

25 

- 

- 

19 

6 

15 

5 

5 

1-3-1 

13 

25 

- 

- 

22 

3 

9 

12 

4 

5-1-1 

14 

25 

- 

- 

20 

5 

5 

14 

6 

4-3-4 

15 

25 

- 

- 

22 

3 

2 

12 

11 

1-0-3 

16 

50 

- 

1 

42 

7 

31 

10 

9 

4-3-0-1-1 

19 

25 

- 

- 

15 

10 

15 

5 

5 

2-1-1 

22 

50 

- 

- 

33 

17 

19 

28 

3 

1-9-1-1-3 

24 

50 

'- 

4 

44 

2 

26 

21 

3 

4-11-0-1-1 

26 

50 

- 

- 

33 

17 

31 

15 

4 

2-3-1-2-3 

27 

50 

~ 

38 

12 

17 

30 

3 

1-1-3-1-2 

TOTAL 

425 

- 

6 

324 

95 

195 

170 

60 

PERCENT 

1.4 

76.2 

22.4 

45.9 

40.0 

14.1 

I  I  1-^47 
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2.5.4  Threatened  and  Endangered  Species 

No  additional  studies  were  conducted  during  this  reporting 
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2.5.5  Revegetation 

Study  results  for  1981  will  appear  in  the  next  data  report 
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2.5.6  Soil  Survey  and  Productivity  Assessment 

No  additional  studies  were  conducted  during  this  report 
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2.5.7  Dendrochronology  and  Dendrocl imatology  Studies 

^\  No  additional  studies  were  conducted  during  this  report 

period. 
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2.6     Archaeological   Studies 

f5 


No  additional  studies  were  conducted  during  this  report  period 
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2.7  Industrial  Health  and  Safety 

Periodic  reports  on  Health  and  Safety  Activities  have  been  requested  by 
the  Deputy  Conservation  Manager.  Accident  Frequency  and  Mine  Gas  Monitoring 
summaries  for  this  reporting  period  (June  1981  -  October  1981)  are  presented 
in  this  section. 
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.  2.7.1  Accident  Frequency 

Data  presented  in  this  section  are  provided  by  the  Health 
and  Safety  Department.  Table  2.7.1-1  presents  the  basic  man  hours,  accident 
and  injury  rate  data  for  the  period  from  January,  1980  through  May  1981.  MSHA 
inspection  reports  and  citations  are   on  file  and  are  available  upon  request. 


»i) 


III-£61 


c\j 

<u 

.a 
ro 


CC 

CTi 

o 
co- 

CO 

. 

LT) 

CO 

T 

*3- 

o 

CO 

of 

>.£ 

^C 

1 — 

S 

C3 

cC 

a 

CO 

3 

1* 

lc 

o 

cd 

R 

a 

CO 

CO 
CO 

CO" 

cn 

3 

O 

CO 

i — 
<3> 

O 

5 

tt3 

to 

o  <t 

cn 

*a- 

CO 

r- 

*-tn 

UJ 

SjT 

ex 

CM 

**• 

a 
c> 

6»j 

DC 

< 

12 

cv 

«3" 

00 

i— i 

*3- 
. — 1 

r>. 

CM 

co 

CM 

co 

CM 

CM 

'I 

is 

O 

CN 

CM 

**• 

co 

CO 

co 

^r 

CM 

ro 

co 

o 

a: 

►- 
cr 

«3- 
CM 

cc 

co 

8 

X 

o 

en 
en 

>- 

X 

io 

CO 

«r 

LO 
LT. 

CO 
CO 

LO 

o 

co 

LO 

LO 
"3- 

n 

CM 

CM 

en 

LO 

co 

r-» 

2 

o 

00 

CO 

r~- 

■> 

r- 

CD 

cn 

o 

< 

2 

>-' 

«* 

_r 

CTi 

CO 
1^ 

I — 

,_r 

cn 

«3- 

co 

CO 

CO 

n 

en 

CM 

<a- 

CM 

o 

00 

/-H 

r 1 

co 

^r 

LO 

■^ 

CD 

LT) 

tr> 

in 

in 

I 

cn 

t— 1 

r-~ 

CO 

CO 

r^ 

CM 

CM 

co 

O 

c 

IT) 

CO 

LO 

CO 

LO 

00 

CM 

•—I 

LO 

o 

cr: 

«d- 

co 

" 

LO 

CM 

00 

co 

co 

5 

<■ 

co 

CO 

CO 

en 

CO 

CO 

«3" 

en 

cn 

r-» 

.  ip 

'.O 

CO 

CO 

C> 

9? 

00 

CO 

3?rr 

cXi 

en 
CM 

CO 

LO 
CO 

=4 

n 

tn 

oq 

cq 

UT 

cr 

cc 

ca 

en 

as 

U^ 

c 

o  cr 

6- 

CM 
CO 

on 

ce 
CM 

od 

CM 

CO 

■-) 

a 

.  ir-l 

<3" 

1 

«5T 
O 

cn 

LQ 

CO 

ro 
CO 

LO 

i 

r\i 

f2 

•z 
u 
a 
o 
o 
< 

cv 

CM  C 

■=S- 

r~- 

■^-co 

—  CO 

Cl<3 

LO 

CO 

00 

r— 1 

CM 

CM 

CM  C 

CM 

co 

■— <v 

ro  cm 

CM.- 

CM 

— 

CM 

CO 

CO 

or 
o 

12 

CM 

CM  G 

,fr 

r~~ 

^3-CO 

o 

r*.  co 

Cn«rT 

co 

CO 

CD 
CM 

CM 
CM 

in 

CM 

>-io 

ro 

§5 

CM 

CM  C 

CM 

co 

•— 'CM 

CO 

ro  O 

CMi— 

CO 

co 

r-lCM 

^r 

^■o 

CM 

CO 

CM 

CO 

h- 

ro  cr 

o 

CO 

cn 

V-H 

< 

cr 

en 

cn 

LO 

cr 

cr 

r-^ 

00 

CD 

h- 
z. 
o 

ir 

3 

«d- 

CD 
CO 

CM 

in 

O 

X 

IT) 
O 

CM 

LD 

CO 

en 

LO 

en 

cn 

Ln 

cn 
co 

in 

O 

00 

o 

z. 
< 

5 

H 

IT) 
O 

CO 

CO 
CI 

r-- 

*rf 

i — i 

o 

CM 

CM 
CO 

cn" 

LO 

CM 

cn 

00 
CD 

cn 

^3- 

00 
CO 

«3- 
co 

^3- 

«3- 

O 
CM 

in 

CO 

r^ 
in 

I 
►- 

5 

2 

O 

lo 
o 

CO 

«"l_0 

— co 

rocn 

LO 
M     • 
3Cn 

r>en 
~ro 

=5     ' 
3"  CO 

«— * 

o 

co 

«3- 

r-» 
o 

COCD 
CMt— c 
r-HLO 

oo 

CO 

en 

•• 
en 

LO 

m  cm 
-n  >^- 

>»  CM 

rf  H 

LO 

r^LO 
co^h 

"1 

CM 

CO 

m 
cn 
co 

loco^ 

CO  .—4 

CO 

■=r 

CM 

Ox 

tooo 
cmca 

"3TM 

CM 

CO 

cn 

CO 

enco 
or-. 

<3-LO 

coco 
coco 

CM 

o 

CM 

coco 

CMCO 
COCO 

cn 

CM 

**• 

CO  r- 

r^  lc* 
LO  CC 

O  CO 

rxi  ro 

oc 

-DO 

"* 

C!3  0 

L0  O 

OO 

LO 

^i- 

OO 

r^. 

oo 

CO 

OO 

r-. 

COO 

LO 

Cfl  c 

,__, 

,_, 

00 

CO 

1 — 

CM 

CO 

cr 

Sk 

o 

O 

o; 

CO 

CM 

CM 

■-1 

a 

3 

a 

a 

Scr 

o 

o 

$ 

O 

o 

O 

O 

o 

o 

o 

— 1 

10 

F- 

*s 

o 

o 

f— 4 

i— t 

t— * 

-• 

t-H 

-H 

"-1 

H 

LJ 

°f- 

o 

o 

f_, 

o 

o 

o 

O 

o 

o 

o 

o 
Q 

E  LJ 

■°  <r 

o 

o 

< 

».{E 

c 
o  < 

o 

o 

,_, 

o 

o 

o 

o 

o 

o 

o 

_l 

to: 

< 

cn 

-z. 

LU 
Q 

CO 

cr 

3 

cr 

cr 
o 

CO 

CM 
LO 

CM 

«3- 
CO 

in 

Ul 

LO 

in 

(  > 

LO 

O 

X 

■3- 

,_! 

CO 

CO 

LO 

O 

in 

<■ 

CO 

CO 

CO 

1 — 

r~ 

t-H 

cn 

CO 

O 

Z 

d 

n 

no 

CM 

r^ 

f — i 

o 

«* 

•— t 

r^ 

00 

CO 

CO 

LT) 

o 

O 

< 

> 

*• 

CO 

CM 

00 

CO 

ro 

CO 

^ 

co 

•ti- 

CM 

f— ( 

CO 

CM 

•3- 

CO 

CO 

i — i 

ro 

LO 

r~- 

•—> 

■""' 

— ' 

^ 

1—1 

CO 

LC) 

un 

LO 

LO 

f 

LD 

cn 

CO 

O 

CO 

i — 

^J- 

O 

*r 

«3- 

CO 

cj- 

L.O 

CO 

o 

■* 

o 

z 

CO 

O 

o 

LO 

o 

*3- 

CO 

CO 

o 

2 

co 

00 

i— t 

CO 

f^ 

CO 
CM 

CO 

r^ 

r^ 

CM 

2 

GO 

cr 

* 

>" 

"Z. 

_1 

<s> 

Q. 

o 

> 
o 

-z. 

o 

LU 

o 

CD 

< 

LU 

Q_ 

ZD 

Z) 

Z) 

LU 

cn 

Li. 

< 

~3 

~D 

< 

L0 

o 

Q 

o 

•i — 

+j 

<_> 

i — 

c 

ro 

3 

+J 

"-3 

C 

CD 

TD 

T3 

C 

•i — 

ro 

a 

S- 

u 

CJ3 

o 

II 

II 

C3 

o 

00 

to 

4-J 

4-> 

c 

c 

OJ 

<D 

T3 

-a 

•r— 

•i— 

a 

u 

u 

cu  o 

< 

4->  <C 

ro 

CD 

ca  ~a 

F 

CU 

•P- 

>>+J 

1— 

s_  s_ 

^  o 

+J 

•i-3  a. 

oo 

C    0) 

o 

I — I    Qi 

I 

II    II 

n 

cc:  <c 

< 

•— i  cc: 

l— 

(T 


III-262 


0 


'.) 


„ 


i 


0 


2.7.2  Mine  Gas  Monitoring 

Mine  gas  samples  are  required  at  least  once  every  24  hours 
from  the  exhaust  air  of  each  shaft.  Table  2.7.2-1  presents  weekly  summarized 
data  for  methane  gas  analysis  taken  from  the  Ventilation/Escape  and 
Production/Service  Shafts. 
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TABLE  2.7.2-1 

V/E  AND  PRODUCTION/SERVICE  SHAFTS 
GAS  ANALYSIS  WEEKLY  SUMMARY 


O 


DATE 

V/E  Shaft 

1/05/81  - 

1/09/8 

.103% 

1/09/81  - 

1/15/81 

.115 

1/22/81  - 

1/29/81 

.083 

1/30/81  - 

2/05/81 

.1 

2/06/81  - 

2/12/81 

.065 

2/12/81  - 

2/17/81 

.082 

2/19/81  - 

2/25/81 

.093 

2/26/81  - 

3/04/81 

.088 

3/05/81  - 

3/10/81 

.104 

3/11/81  - 

3/18/81 

.104 

3/20/81  - 

3/26/81 

.099 

3/26/81  - 

4/01/81 

.108 

4/03/81  - 

4/08/81 

.089 

4/08/81  - 

4/14/81 

.107 

4/15/81  - 

4/22/81 

.106 

4/23/81  - 

4/28/81 

.090 

4/30/81  - 

5/06/81 

.099 

5/07/81  - 

5/13/81 

.111 

5/14/81  - 

5/19/81 

.088 

5/20/81  - 

5/27/81 

.077 

5/28/81  - 

6/03/81 

.107 

6/18/81  - 

6/23/81 

.099 

7/01/81  - 

7/07/81 

.111 

7/08/81  - 

7/15/81 

.114 

7/16/81  - 

7/21/81 

.118 

7/22/81  - 

7/29/81 

.11 

8/06/81  - 

8/12/81 

0 

8/13/81  - 

8/19/81 

0 

8/20/81  - 

8/26/81 

.1 

9/17/81  - 

9/23/81 

0 

9/24/81  - 

9/30/81 

.04 

10/01/81  - 

10/07/81 

.04  to  .03 

10/08/81  - 

10/14/81 

.03 

10/15/81  - 

10/21/81 

0 

10/23/81  - 

10/28/81 

0 

10/29/81  - 

11/03/81 

0 

11/05/81  - 

11/11/81 

0 

11/12/81  - 

11/19/81 

0 

11/19/81  - 

11/25/81 

0 

Production/Service  Shaft 


.008% 

.003 

.013 
0 

.015 

.020 

.011 

.020 

.019 

.003 

.001 

.002 
0 

.003 

.002 

.007 

.008 
0 

.002 

.006 

.007 

.024 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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3.0  Other  Studies 

Data  were  collected  in  two  of  the  programs  within  the  Other  Studies  cate- 
gory for  period  June,  1981  through  October,  1981.  These  programs  were: 
Micro-environmental  Studies  and  Traffic  Load  Studies.  The  remaining  programs 
in  the  Other  Studies  category  were  inactive  during  this  report  period. 
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3.1     Fish   and  Wildlife  Management  Plan 

No  additional   studies  were  made  during  this  report   period 
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3.2     Micro-Climate  Program 

Introduction 

Micro-climatic  parameters  for  June,  1981  -  November,  1981  include  the 
following:  Maximum  and  minimum  temperature  at  surface  and  at  one  meter  (Table 
3.2-1).  Totals  for  precipitation,  snow  depth  and  snow  moisture,  (Table 
3.2-2). 

Scope 

Studies  of  micro-climatic  parameters  on  the  C-b  Tract  provide  data  that 
are  useful  in  assessing  changes  in  vegetation  production  and  structure,  animal 
populations,  or  animal  activity  patterns,  and  may  also  be  correlated  with 
changes  in  functional  components  of  the  C-b  ecosystem  that  may  occur  as  a 
result  of  shale  oil  development.  Five  micro-climatic  stations  are  located  in 
developmental  sites  and  five  in  control  sites: 

The  following  sites  are  monitored: 

MC  Station  Locations 

BC01  Chained  Pinyon-Juniper  Rangeland,  Veg.  Plot  1 

BC02  Chained  Pinyon-Juniper  Rangeland,  Veg.  Plot  2 

BC03  Plateau  Sagebrush,  Veg.  Plot  3 

BC04  Valley  Bottom  Sagebrush,  Veg.  Plot  4 

BC05  Pinyon-Juniper  Woodland,  Veg.  Plot  5 

BC06  Pinyon-Juniper  Woodland,  Veg.  Plot  6 

BC07  Chained  Pinyon-Juniper  Rangeland 

(Animal  Trapping  Transect) 

BC08  Bunchgrass  Community,  South-facing  Slope 

BC09  Valley  Bottom  Sagebrush,  Mouth  of  Sorghum  Gulch 

BC13  Mixed  Mountain  Shrubland,  North-facing  Slope 

Temperature  readings  consist  of  maximum  and  minimum  readings  for  two-week 
periods.  Precipitation  is  measured  only  during  the  growing  season,  March 
through  October.  Therefore,  precipitation  data  from  meteorology  stations  AB20 
and  AB23  are  utilized  for  winter-month  readings  (November-February)  for  valley 
and  pinyon-juniper  microclimate  stations.  Snow  measurements  are   obtained 
approximately  from  November-February. 
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Table  3.2-1 


MICROCLIMATE  DATA 


AIR  SURFACE  TEMPERATURES  OF  MAXIMUM  AND  MINIMUM  VALUES  * 


JUNE  1981  -  NOVEMBER  1981 


( 


- 

SURFACE 

SURFACE 

\  TEMP 

TEMP 

TEMP 

TEMP 

STATION 

YEAR 

MONTH 

OAY 

MAXIMUM 

"MINIMUM 

MAXIMUM 

MINIMUM 

BC01 

81 

6 

15 

16.0 

-4.0 

33.0 

-5.0 

30 

29.0 

4.0 

42.0 

-4.0 

7 

16 

29.0 

7.0 

43.0 

.5.0 

31 

>  34.0 

3.0 

39.0 

2.5 

8 

14 

24.0 

6.0 

44.0 

3.0 

9 

1 

.  28.0 

7.0 

39.0 

4.0 

I5 

26.0 

4.0 

36.0 

2.0 

10 

1 

22.0  •■" 

2.0 

33.0   t 

3.0 

16 

10.0  ■ 

-2.0 

30.0 

-3.0 

11 

2 

12.0 

-13.0 

20.0 

-11.0 

'  " 

16 

■j  16.0 

-5.0 

21.0 

-8.0 

. 

30 

2.0 

-19.0 

20.0 

-20.0 

BC02 

81 

6 

15 

21.0 

-5.0 

'   37.0 

-7.0 

30 

...  34.0 

8.0 

42.0 

-5.0 

7 

16 

...  33.0 

9.0 

41.0  . 

4.0 

31 

37.0 

7.8 

39.5   * 

•  5 

8 

14 

-  36.0 

5.0 

42.0   ; 

4.0 

9 

1 

28.0 

6.0 

26.0 

6.0 

15 

28.0  • 

3.0 

34.0 

2.0 

10 

1 

25.0 

-2.0   . 

26.0 

,  -3.0 

BC03 

81 

6 

15 

31.0 

-2.0 

41.0 

1.0 

30 

35.0 

9.0 

46.0 

6.0 

7 

16 

36.0 

10.0   ■', 

47.0 

12.0 

-  * 

8 

14 

35.0  ' 

9.0 

46.0 

12.0 

'"*   " 

9 

1 

37.0 

8.0 

44.0 

.;  12.0 

•  -i 

15 

•  30.0 

2.0 

41.0 

.  -1.0 

10 

1 

22.0 

8.0   ;' 

40.0 

4.0 

--'  ■   •••■-••■■ 

16 

20.0 

-1.0 

36.0 

-2.0 

11 

2 

3.0 

-9.0   , 

26.0 

-6.0 

16 

;  17.0 

12.0 

26.0 

•  0 

..  • 

30 

10.0 

-11.0 

24.0    r 

-14.0 

BC04 

81 

6 

15 

-  34.0 

-7.0 

39.0 

-5.0 

30 

•   37.0 

-5.0 

47.0 

-2.0 

7 

16 

I     38.0 

4.0 

42.0 

6.0 

31 

;   36.5 

1.5 

42.0 

3.5 

8 

14 

,-i  38.0 

3.0 

43.0 

5.0 

9 

1 

36.0 

2.0 

38.0 

4.0 

15 

32.0 

1.0 

35.0 

2.0 

10 

1 

30.0 

-5.0 

31.0 

-3.0 

16 

27.0 

-5.0 

28.0 

-1.0 

11 

2 

18.0 

-16.0 

20.0 

-12.0 

e 


*  Temperature  values  reported  in  °C 
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Table  3.2-1   (continued) 


MICROCLIMATE    DATA 


AIR    SURFACE    TEMPERATURES    OF    MAXIMUM    AND    MINIMUM    VALUES 


I 


JUNE 

1981 

-  NOVEMBER  1981 

SURFACE 

SURFACE 

TEMP 

TEMP 

TEMP 

TEMP 

STATION 

YEAR 

MONTH 

OAY 

MAXIMUM 

MINIMUM 

MAXIMUM 

MINIMUM 

BC04 

81 

11 

16 

22.0 

-9.0 

21.0 

-7.0 

30 

19.0 

-20.0 

18.0 

-23.0 

BC05 

61 

6 

15 

35.0 

14.0 

38.0 

-2.0 

30 

34.0 

-4.0 

37.0 

1.0 

7 

16 

33.0 

5.0 

42.0 

8.0 

31 

36.5 

1.8 

34.0 

6.0 

6 

14 

34.0 

4.0 

42.0 

2.0 

9 

1 

31.0 

4.0 

34.0 

9.0 

15 

27.0 

2.0 

30.0 

5.0 

.  . .  - 

10 

1 

22.0 

-4.0 

25.0 

1.0 

16 

18.0 

-4.0 

22.0 

•  0 

11 

2 

12.0 

-15.0 

16.0 

-10.0 

16 

15.0 

1.0 

18.0 

2.0 

30 

14.0  £ 

-8.0 

17.0   ! 

-16.0 

BC06 

81 

6 

15 

32.0  :, 

-7.0 

38.0 

-1.0 

30 

35.0   l 

20.0 

39.0 

4.0 

7 

16 

37.0   J 

5.0 

42.0   .J 

10.0 

31 

40.0 

-1.0 

36.0 

1.5 

8 

14 

36.0 

3.0 

42.0 

7.0 

9 

1 

32.4 

4.0 

35.0 

10.0 

15 

30.0 

1.0 

34.0 

1.0 

10 

1 

30.0 

•  0 

26.0 

-5.0 

16 

24.0 

•  0 

27.0 

-1.0 

11 

2 

15.0 

-16.0 

19.0 

-12.0 

16 

15.0 

-8.0 

18.0 

-3.0 

30 

15.0 

-20.0 

17.0 

-17.0 

BC07 

81 

6 

15 

19.0 

-6.0 

35.0 

-6.0 

30 

33.0 

3.0 

35.0 

2.0 

7 

16 

35.0 

5.0 

39.0 

3.0 

31 

32.0 

.5  - 

41.5 

3.0 

8 

14 

30.0 

4.0 

39.0 

3.0 

9 

1 

26.0 

4.0 

34.0 

6.0 

15 

29.0 

2.0 

32.0 

1.0 

10 

1 

24.0 

-3.0 

32.0 

-5.0 

16 

13.0 

-1.0 

28.0 

-4.0 

11 

2 

21.0 

-16.0 

21.0 

-13.0 

16 

13.0 

-6.0 

19.0 

-9.0 

30 

10.0 

-20.0 

18.0 

-22.0 

BC08 

81 

6 

15 

30.0 

-3.0 

29.0 

2.0 

30 

36.0 

•  0 

37.0 

12.0 

7 

16 

35.0 

8.0 

38.0 

13.0 

v 


*  Temperature  values  reported  in  °C 
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Table  3.2-1   (continued)  | 
MICROCLIMATE    DATA 

AIR  SURFACE  TEMPERATURES  OF  MAXIMUM  ANO  MINIMUM  VALUES* 


JUNE  1981  -  NOVEMBER  1981 


c 


SURFACE 

SURFACE 

-TEMP 

TEMP 

TEMP 

TEMP 

STATION 

YEAR 

MONTH 

DAY 

MAXIMUM 

MINIMUM 

MAXIMUM 

MINIMUM 

BC08 

81 

7 

31 

:,   34.5 

5.0 

36.0 

7.0 

8 

14 

37.0 

■•  6.0 

38.0 

9.0 

9  £; 

1 

.  29.0 

9.0  ;■; 

29.0  v 

7.0 

15 

31.0 

2.0 

32.0  ' 

4.0 

10 

1 

..  28.0 

-1.0 

33.0 

3.0 

,. 

16 

24.0 

-1.0 

43.0 

•  0 

11  \ 

2 

21.0 

-13.0  •>< 

21.0 

21.0 

-14.0 

16 

.   21.0 

-7.0 

-9.0 

30 

20.0 

-i9.o  ;-. 

19.0 

-18.0 

BC09 

81 

6 

15 

32.0 

-10.0  fi, 

49.0 

-6.0 

30 

35.0 

-8.0   i: 

43.0 

-5.0 

7 

16 

34.0 

2.0   - 

44.0 

4.0 

31 

35.0 

•  0  .1: 

44.0  • 

2.0 

8 

14 

38.0 

-3.0   ' 

46.0  ' 

•  0 

9 

1 

33.0 

.0    v 

42.0 

2.0 

15 

31.0 

1.0   ' 

42.0 

1.0 

10 

1 

30.0 

-7.0  v 

40.0 

-5.0 

•  -  • 

16 

.  24.0 

,  -7.o  s: 

35.0 

-2.0 

11 

16 

22.0 

-11.0 

27.0 

-9.0 

30 

20.0 

-27.0   > 

26.0 

-16.0 

BC13 

81 

6 

15 

32.0 

-4.0  .  > 

40.0 

-3.0 

30 

31.0 

5.0 

38.0 

6.0 

7 

16 

31.0 

14.0   f 

43.0  v 

7.0 

31 

33.0 

5.0  i 

41.8    ; 

•  8 

8 

14 

34.0 

5.0   ; 

42.0 

6.0 

9 

1 

31.0 

6.0 

37.0   v 

6.0 

15 

24.0 

3.0   v 

35.0 

2.0 

10 

1 

26.0 

-2.0  r> 

34.0   i 

-4.0 

16 

23.0 

-3.0 

27.0 

-2.0 

11 

2 

10.0 

-2.0 

18.0 

-12.0 

16 

17.0 

-6.0 

16.0 

-8.0 

30 

15.0 

-20.0 

15.0 

-18.0 

*  Temperature  values  reported  in  °C 
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Table  3.2-2  | 

MICROCLIMATE  DATA 

PRECIPITATION  VALUES 

JUNE  1981  -  NOVEMBER  1981 

STATION   YEAR   MONTH   DAY  PRECIPITATION  (in) 

BC01      81      6      15  .50 

30  .60 
7      16  ,     .50 

31  .50 
.•8      14  .31 

9       1  1.00 

15  .78 

10  1  .70 

16  -'•   3.05 

11  2  .61 
16  \   .11 

BC02      81      6      15  I. 10   ' 

30  .80  * 
-•-■■•  7      16  .74 

31  .80 
f                                                                                          8      14  ...   .78 

9       1  .59 

%                                            15  .49 

10  1  ;   .40 
16  I   3.05 

11  2  .50 
16  .11 

8C03      81      6      15  .41 

30  .    .82 


J 


6  .42 

1  .73 

8  14  .30 

9  1  .70 

15  1.00 

10  1  .22 

16  2.80 

11  2  .60 
16  .12 

BC04      81      6      15  .50 

30  .88 

7  16  .52 

31  .81 

8  14  .36 

9  1  .81 

15  .80 

10  1  .41 

16  3.00 

11  2  .71 
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Table  3.2-2   (continued) 

MICROCLIMATE   DATA 
PRECIPITATION    VALUES 


O1 


JUNE  1981  -  NOVEMBER  1981 
STATION   YEAR   MONTH   DAY   PRECIPITATION  (in) 


c 


BC04 

81 

11 

16 

.10 

BC05 

81 

6 

15 
30 

.30 
•  36 

7 

16 
31 

.30 
.23 

8 

14 

.23 

.-•-  • 

9 

1 
15 

.38 
.50 

10 

1 
16 

.70  -., 
2.10  ■? 

11 

2 
16 

.51 
.11 

BC06 

".';  8i 

6 

15 
30 

.38 

.50 

7 

16 
31 

•  44 
.49 

8 

14 

.24  ' 

9 

1 
15 

.80 
.79  \ 

10 

1 
16 

.43  \ 
2.90  " 

11 

2 

16 

•  60 

•  17 

BC07 

81 

6 

15 

30 

'    .33 

■i\'i   1.00  \ 

7 

16 
31 

.52 

l          .50   7: 

8 

14 

.31   ' 

9 

1 

.90 

► 

15 

.75 

10 

1 
16 

.41 
2.70 

11 

2 
16 

.63 

.16 

BC08 

81 

6 

15 

30 

•  60 
.50 

7 

16 
31 

•  86 

•  68 

8 

14 

.29 

9 

1 
15 

1.00 
.38 

10 

1 
16 

.23 
3.25 

c 
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Table  3.2-2  (continued) 

MICROCLIMATE  DATA 

PRECIPITATION  VALUES 

JUNE  1981  -  NOVEMBER  1981 

STATION   YEAR   MONTH   DAY  PRECIPITATION  (in) 

BC08      81     11       2  .69 

16  .15 

BC09      81      6      15  .15 

30  .40 

7  16  .36 

31  .40 

8  14   .  .22 

9  1  .56 

15  .40 

10  1  .50 

16  </■■  1.80 

11  2  .23 
^  16  .  .00 
I                    BC13      81      6      15  ,   1.00 

30  .96 

7  16  .   .46 

31  .71   > 

8  14  .28   ' 

9  1  .90 

15  .90 

10  1  .21 

16  •  3.05 

11  2  .90 
16  .16 


V 
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Table  3.2-2   (continued) 
MICROCLIMATE    DATA 

SNOW  DEPTH  AND  SNOW  MOISTURE  VALUFS 


(. 


c 


JUNE 

1981  - 

NOVEMRE 

P  1981 
SNOW 

SNOW 

STATION 

YEAR   MONTH   DAY 

DEPTH 

MOISTURE 

RC01 

81 

11 

30 

1 2  .  0  cm   2 . 0  cm 

12.0 

1.0 

10. 0 

1.0 

11.0 

1.0 

11  .0 

1.0 

11.2 

1.2 

RC02 

81 

11 

30 

12.0 
12.0 
12.0 
12.0 
9.0 
11.4 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

RC03 

81 

11 

30 

12.0 
14.0 
12.0 
13.0 
14.0 
13.0 

2.0 
1.0 
2.0 
2.0 
2.0 
1.8 

RC04 

81 

11 

30 

10.0 
12.0 
12.0 
10.0 
10.0 
10.8 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

RC05 

81 

11 

30 

14.0 
12.0 

6.8 

2.0 
2.0 
2.0 

RCO* 

81 

11 

30 

10.0 
12.0 
11.0 
10.0 
10.0 

8.0 
8.0 
8.0 
8.0 
8.0 

PC07 

81 

11 

30 

10.0 
11.0 
11.0 
11.0 
17.0 
12.0 

4.0 
2.0 
3.0 
3.0 
3.0 
3.0 

RC09 

81 

11 

30 

9.0 
10.0 

8.0 

9.0 
10.0 

9.2 

2.0 
1.0 
1.0 
2.0 
1  .0 
1  .* 

RC13 

81 

11 

3  0 

1S.0 
12.0 
12.0 
13.0 
14.0 
13.2 

2.0 
1.0 
2.0 
2.0 
2.0 
1.8 
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3.3     Scenic  Values  Study 

No   additional    studies  were  conducted  during  this  report  period, 
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3.4  Traffic  Load 

This  section  contains  data  relating  to  vehicular  and  passenger  load  along 
Piceance  Creek  road  and  into  the  C-b  Oil  Shale  Tract. 

Daily  vehicle  counts  taken  at  the  C-b  Guard  Shack  are  presented  in  Table 
3.4-1.  These  data  were  broken  down  into  counts  of  cars  and  trucks  beginning 
in  January  1980. 

The  C-b  Shale  Oil  Project  began  providing  regular  bus  service  for 
employees  to  and  from  the  C-b  Tract  on  April  1,  1978.  Table  3.4-2,  summarizes 
bus  passenger  miles  data  for  1981. 

A  program  of  monitoring  vehicular  traffic  was  initiated  in  March,  1978. 
Counters  were  placed  at  three  stations: 

1.  BT01  -  Rio  Blanco  Store.  Vehicles  moving  west  on  Piceance  Creek  Road 
are  counted  as  "in";  vehicles  moving  east  are  counted  as  "out". 

2.  BT02  -  Cattleguard  on  CB  access  road 

3.  BT03  -  Rio  Blanco  Lake  on  Piceance  Creek  Road 

These  data  are  recorded  onto  paper  tape;  therefore,  vehicle  type  (i.e. 
car  or  truck)  is  unknown.  Table  3.4-3  presents  a  summary  of  the  traffic  data 
collected  at  the  three  stations  for  this  report  period. 
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3.5  Geology 

The  surface  geology  report  was  presented  in  Quarterly  Data  Report  #5  and 
in  the  Annual  Summary  and  Trends  Report. 
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4.0  Data  Automation 

The  enviromental  data  base  at  present  is  partially  manual  and  partially 
computerized.   For  purposes  of  analysis,  data  specificity,  data  security,  and 
data  archiving,  the  data  base  is  being  further  computerized.  It  is  the  intent 
that  all  "indicator  variables"  be  entered  into  RAMIS  (Rapid  Access  Management 
Information  System).  Toward  this  end  computer  codes  have  been  designated  for 
all  environmental  station  locations. 

This  section  presents  the  status  of  automated  data  base,  station  location 
data,  and  a  cross-reference  list  of  four-digit  computer  codes  and  station 
monitoring  codes. 
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4.1  Automation  Status 

This  section  presents  the  status  of  the  automated  data  base  for  the  C-b 
Tract  environmental  data  on  the  Occidental  Petroleum  Corporation  computer 
system  in  Houston,  Texas. 

RAMIS  II  is  a  computerized  data  base  management  system  (DBMS)  used  by 
Occidental  Oil  Shale,  Inc.  on  the  C-b  Shale  Oil  Project  via  the  Occidental 
Computer  Center  in  Houston,  Texas.  C-b  Shale  Oil  Tract  environmental  data  are 
being  prepared  and  entered  into  RAMIS  DBMS  as  a  means  of  making  relevant  data 
available  for  subsequent  retrievals  for  use  in  reports  and  impact  analyses. 
The  use  of  this  system  provides  an  economical  way  to  store  and  retrieve 
selected  data  in  desired  formats  for  reports  and  for  input  to  analytic  models 
requiring  the  data.  Data  are  also  archived  within  this  system  and  through 
magnetic  tapes  containing  the  source  raw  data. 

The  following  environmental  data  are  entered  into  RAMIS  DBMS  as  of  November 
1981. 


Water  Quality 

Springs  and  Seeps 
Alluvial  Wells 
Upper  Aquifer  Wells 
Lower  Aquifer  Wells 

Wells  Water  Levels 
Water  Levels 


October  1974  thru  November  1981 
October  1974  thru  November  1981 
October  1974  thru  November  1981 
October  1974  thru  November  1981 


October  1974  thru  November  1981 


Water  Augmentation  Plan 
Springs  and  Seeps 
Upper  Aquifer  Wells 
Lower  Aquifer  Wells 
Precipitation 


July  1979  thru  November  1981 
August  1979  thru  November  1981 
August  1979  thru  November  1981 
January  1979  thru  November  1981 


National  Pollutant  Discharge  Elimination  System 

Water  Quality  Data  July  1979  thru  November  1981 


Water  Usage 
Well  Re  inject  ion 


June  1980  thru  November  1980 
March  1981  thru  November  1981 


Air  Qual ity 

Small  Station  (Station  AD42,  AD56) 

October  1974  thru  August  1980 
Large  Trailer  (Station  AB20) 

October  1974  thru  October  1981 
Large  Trailer  (Station  AB23) 

October  1974  thru  October  1981 
Meteorological  Tower  (Station  AA23) 

October  1974  thru  October  1981 


Traffic 


February  1980  thru  November  1981 
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4.1  Automation  Status  (Continued) 

Biology 

Microcl imate 
Deer  Kill 
Deer  Count 
Avifauna 


October  1974  thru  November  1981 
October  1977  thru  November  1981 
September  1977  thru  November  1981 
1977  thru  1981 


The  status  for  the  files  are  shown  graphically  in  figures  4.1-1  through 
4.1-9.   File  descriptions  for  the  20  files  that  reside  in  the  RAMIS  data  base 
are  shown  in  Tables  4.1-1  through  4.1-20. 

Data  collected  and  analyzed  by  USGS  for  stream  flow  and  stream  water 
quality  are  stored  in  government  computer  data  bases  in  Reston,  Virginia. 
These  data  bases  (WATSTOR)  and  (NAWDEX)  are  accessed  by  dialing  computer  com- 
munications for  retrievals  of  data  to  the  Occidental  Grand  Junction  computers 
for  printing  and  analyses. 
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Figure  4.1-1    (continued) 
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Figure  4.1-2 
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Figure  4.1-31 
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Figure  4.1-3  (continued) 
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Figure  4.1-3  (continued) 
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Figure  4.1-3  (continued) 
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Figure  4.1-4 
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Figure  4.1-4   (continued) 
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Figure  4.1-5 
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Figure  4.1-5  (continued) 
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Table  4.1.-1 

DESCRIPTION  FOR  RAMIS  FILE  NTRQLT 
01/13/82 


LIST   FIELDNAME 


SYNONYM 


LEVEL  SEGMENT 
LEVEL  TYPE   FACTOR   TYPE  LENGTH 


1  LOC 

LOCATION 

1 

S 

2  YR 

YEAR 

2 

S 

3  MO 

MONTH 

3 

S 

4  DY 

DAY 

4 

S 

5  TALK 

TOTALK 

4 

S 

6  AL 

ALUMINUM 

4 

S 

7  ARS 

ARSENIC 

4 

S 

8  FCOLIF 

FCOLIF 

4 

S 

9  BA 

BARIUM 

4 

S 

10  HC03 

BICARBONTE 

4 

s 

11  BOD 

BOD 

4 

s 

12  B 

BORON 

4 

s 

13  BR 

BROMIDE 

4 

s 

14  TCOLIF 

TCOLIF 

4 

s 

15  CD 

CADIUM 

4 

s 

16  CA 

CALCIUM 

4 

s 

17  C03 

CARBONATE 

4 

s 

18  CL 

CHLORIDE 

4 

s 

19  CR 

CHROMIUM 

4 

s 

20  COD 

COD 

4 

s 

21  CU 

COPPER 

4 

s 

22  DO 

DISSOXY 

4 

s 

23  DOC 

DOC 

4 

s 

24  LAS 

LASSURF 

4 

s 

25  F 

FLORIDE 

4 

s 

26  HARD 

HARDNESS 

4 

s 

27  FE 

IRON 

4 

s 

28  KJN 

KJELDNIT 

4 

s 

29  PB 

LEAD 

4 

s 

30  LI 

LITHIUM 

4 

s 

31  MG 

MAGNESIUM 

4 

s 

32  MN 

MANGANESE 

4 

s 

33  HG 

MERCURY 

4 

s 

34  MOLY 

MOLYBDENUM 

4 

s 

35  NI 

NICKEL 

4 

s 

36  N03 

NITRATE 

4 

s 

37  OLGR 

OILGREASE 

4 

s 

38  S203 

S203 

4 

s 

39  PH 

PH 

4 

s 

40  K 

POTASSIUM 

4 

s 

41  RA 

ALPHA 

4 

s 

42  BTR 

BETA 

4 

s 

43  RR 

RADIUM226 

4 

s 

44  SE 

SELENIUM 

4 

s 

45  AG 

SILVER 

4 

s 

46  NA 

SODIUM 

4 

s 

47  TDS 

TDS 

4 

s 

48  SOLS 

SOLSOLIDS 

4 

s 

III- 

-371 

0     A 

4 

1    I 

2 

1    I 

2 

1    I 

2 

1     F 

7.1 

1     F 

6.3 

1     F 

5.3 

1     F 

6.2 

1     F 

5.2 

1     F 

7.1 

1     F 

6.1 

1     F 

6.2 

1     F 

6.3 

1     F 

7.1 

1     F 

6.3 

1     F 

6.1 

1     F 

6.1 

1     F 

7.1 

1     F 

6.3 

1     F 

7.1 

1     F 

6.3 

1     F 

4.1 

1     F 

5.1 

1     F 

6.2 

1     F 

6.2 

1     F 

7.1 

1     F 

5.2 

1     F 

5.2 

1     F 

6.3 

1     F 

5.2 

1     F 

5.1 

1     F 

6.3 

1     D 

8.5 

1     F 

6.3 

1     F 

6.3 

1     F 

6.2 

1     F 

5.1 

1     F 

5.1 

1     F 

3.1 

1     F 

5.1 

1     F 

5.1 

1     F 

5.1 

1     F 

5.1 

1     F 

6.3 

1     F 

6.3 

1     F 

7.1 

1     F 

7.1 

1     F 

7.1 

( 


Table  4.1-1  (continued) 

DESCRIPTION  FOR  RAMIS  FILE  WTRQLT 
01/13/82 


LEVEL  SEGMENT 


c 


LIST 

FIELDNAME 

SYNONYM 
SPECCOND 

LEVEL 
4 

TYPE   FACT 
S        1 

OR   TYPE 

F 

LENGTH 

49 

SPC 

7.1 

50 

SR 

STRONTIUM 

4 

S        1 

F 

4.1 

51 

S04 

SULFATE 

4 

S        1 

F 

6.1 

52 

TEMP 

TEMP 

4 

S        1 

F 

4.1 

53 

ZN 

ZINC 

4 

S        1 

F 

6.3 

54 

TOC 

TOC 

4 

S        1 

F 

5.1 

55 

PHEN 

PHENOLS 

4 

S        1 

F 

6.4 

56 

CYAN 

CYANIDE 

4 

S        J 

F 

6.3 

57 

NH3 

AMMONIA 

4 

S        1 

D 

8.3 

58 

PST 

PHOSPHATE 

4 

S        J 

F 

6.2 

59 

SI02 

SILICA 

4 

S        1 

F 

6.1 

60 

U 

URANIUM 

4 

S        J 

F 

5.3 

61 

SUSS 

SUSSOLID 

4 

S        1 

F 

7.1 

62 

TH 

THORIUM 

4 

S        1 

F 

6.3 

63 

CS 

CESIUM 

4 

S        1 

L     F 

6.3 

64 

I 

IODINE 

4 

S        J 

L     F 

6.3 

65 

SB 

ANTIMONY 

4 

S        1 

L     F 

6.3 

66 

ZR 

ZIRCONIUM 

4 

S        J 

L     F 

6.3 

67 

Y 

YTTRIUM 

4 

S        1 

L     F 

5.3 

68 

RB 

RUBIDIUM 

4 

S        J 

L     F 

6.3 

69 

GE 

GERMAIUM 

4 

S        3 

L     F 

6.3 

70 

GA 

GALLIUM 

4 

S        1 

L     F 

6.3 

71 

TI 

TITANIUM 

4 

S        J 

L     F 

6.3 

72 

SC 

SCANDIUM 

4 

S        3 

L     F 

6.3 

73 

M 

TUNGSTEN 

4 

S        J 

L     F 

6.3 

74 

CO 

COBALT 

4 

S        1 

L     F 

6.3 

75 

V 

VANADIUM 

4 

s      : 

L     F 

6.3 

76 

BE 

BERRYLLIUM 

4 

s      : 

L     F 

5.3 

77 

OH 

HYDROXIDES 

4 

s      : 

L     F 

5.1 

78 

CH 

CONDHYDCARD 

4 

s 

L     F 

7.3 

79 

PA 

PALK 

4 

s 

L     F 

7.1 

80 

MA 

MOALK 

4 

s 

L     F 

7.1 

81 

SCN 

THIOCYANATE 

4 

s 

L     F 

6.2 

82 

TURB 

TURBIDITY 

4 

s 

L     F 

7.1 

83 

FF 

FLORIDE/FLD 

4 

s 

I     F 

7.1 

84 

TSSF 

TSS/FLD 

4 

s 

1     F 

7.1 

85 

DM5 

DM5 

4 

s 

1     F 

7.1 

RP08G 

S:  NUMBER  OF 

'  RECORDS  IN  TABLE- 

85  LINES- 

85 

c 


V 


III-372 


Table  4.1-2 

DESCRIPTION  FOR  RAMIS  FILE  SHAFTQW 
12/01/81 


LIST 

FIELDNAME 

SYNONYM 

1 

LOCATION 

LOC 

2 

YEAR 

YR 

3 

MONTH 

MO 

4 

DAY 

DY 

5 

GROUT 

GRT 

6 

PROBEHOLE 

PBH 

7 

DEPTH 

DP 

8 

ELEVATION 

ELV 

9 

GPM 

GPM 

10 

ALUMINUM 

AL 

11 

ARSENIC 

ARS 

12 

BARIUM 

BA 

13 

BORON 

B 

14 

CADMIUM 

CD 

15 

CALCIUM 

CA 

16 

CHROMIUM 

CR 

17 

COBALT 

CO 

18 

COPPER 

CU 

19 

IRON 

FE 

20 

LEAD 

PB 

21 

LITHIUM 

LI 

22 

MAGNESIUM 

MG 

23 

MANGANESE 

MN 

24 

MERCURY 

HG 

25 

MOLYBDENUM 

MOLY 

26 

NICKEL 

NI 

27 

POTASSIUM 

K 

28 

SELENIUM 

SE 

29 

SILVER 

AG 

30 

SODIUM 

NA 

31 

STRONTIUM 

SR 

32 

VANADIUM 

V 

33 

ZINC 

ZN 

34 

ALKALINITY 

ALK 

35 

BICARBONATE 

HC03 

36 

CARBONATE 

C03 

37 

BROMIDE 

BR 

38 

CHLORIDE 

CL 

39 

FLUORIDE 

F 

40 

HARDNESS 

HARD 

41 

AMMONIA 

NH3 

42 

KJELDNIT 

KJN 

43 

NITRATE 

N03 

44 

BIOOXYDEMD 

BOD 

45 

CHEMOXYDEM 

COD 

46 

OILGREASE 

OLGR 

47 

PHENOLS 

PHEN 

48 

SILICA 

SLC 

LEVEL  SEGMENT 
LEVEL  TYPE   FACTOR   TYPE  LENGTH 


1 

S 

2 

S 

2 

S 

3 

S 

3 

s 

3 

s 

3 

s 

3 

s 

3 

s 

3 

s 

3 

s 

3 

s 

3 

s 

3 

s 

3 

s 

3 

s 

3 

s 

3 

s 

3 

s 

3 

s 

3 

s 

3 

s 

3 

s 

3 

s 

3 

s 

3 

s 

3 

s 

3 

s 

3 

s 

3 

s 

3 

s 

3 

s 

3 

s 

3 

s 

3 

s 

3 

s 

3 

s 

3 

s 

3 

s 

3 

s 

3 

s 

3 

s 

3 

s 

3 

s 

3 

s 

3 

s 

3 

s 

3 

s 

III- 

•373 

1     A 

4 

1   I 

2 

1   I 

2 

1   I 

2 

1   I 

2 

1     A 

2 

1     I 

5 

1     I 

5 

1     I 

4 

1     F 

6.3 

1     F 

6.3 

1     F 

6.2 

1     F 

6.2 

1     F 

6.3 

1     F 

6.1 

1     F 

6.3 

1     F 

6.3 

1     F 

6.3 

1     F 

6.2 

1     F 

6.3 

1     F 

6.2 

1     F 

6.1 

1     F 

6.3 

1     F 

8.5 

1     F 

6.3 

1     F 

6.3 

1     F 

6.1 

1     F 

6.3 

1     F 

6.3 

1     F 

7.1 

1     F 

6.1 

1     F 

6.3 

1     F 

6.3 

1     F 

7.1 

1     F 

7.1 

1     F 

6.1 

1     F 

6.3 

1     F 

7.1 

1     F 

6.2 

1     F 

7.1 

1     F 

6.3 

1     F 

6.1 

1     F 

6.2 

1     F 

6.1 

1     F 

7.1 

1     F 

6.1 

1     F 

6.4 

1     F 

6.1 

c 


* 


Table  4.1-2  (continued) 

DESCRIPTION  FOR  RAMIS  FILE  SHAFTQW 
12/01/81 


c 


LIST 

FIELDNAME 

SYNONYM 

49 

SOLIDSDISS 

TDS 

50 

SUSSOLID 

SUSS 

51 

SULFATE 

S04 

52 

TURBIDITY 

TURB 

53 

DISSORGCARB 

DOC 

54 

TOTALCOLIF 

TCOLIF 

55 

FECALCOLIF 

FCOLIF 

56 

PH 

PH 

57 

SPECCOND 

SPC 

58 

DISSOXY 

DO 

59 

TEMP 

TEMP 

60 

DUM1 

DUM1 

61 

DUM2 

DUM2 

62 

DUM3 

DUM3 

63 

DUM4 

DUM4 

LEVEL  SEGMENT 
LEVEL  TYPE   FACTOR   TYPE  LENGTH 


RP0808:  NUMBER  OF  RECORDS  IN  TABLE 


3 

S        J 

F 

7.1 

3 

S        1 

L     F 

7.1 

3 

S        1 

L     F 

6.1 

3 

S        J 

L     F 

7.1 

3 

S        J 

L     F 

6.1 

3 

S        1 

L     F 

6.1 

3 

S        J 

L     F 

6.1 

3 

S        1 

L     F 

5.2 

3 

S        J 

L     F 

6.1 

3 

S        J 

L     F 

5.1 

3 

S        1 

L     F 

4.1 

3 

S        J 

L     F 

6.1 

3 

S        1 

L     F 

6.1 

3 

s      : 

L     F 

6.1 

3 

s      : 

L     F 

6.1 

63  LINES = 

63 

c 


II  1-374 


Table  4.1-3 

DESCRIPTION  FOR  RAMIS  FILE  NTRLEV 
12/01/81 


LIST 

FIELDNAME 

SYNONYM 

1 

LOC 

LOC 

2 

YR 

YR 

3 

MO 

MO 

4 

DY 

DY 

5 

STATUS 

ST 

6 

DEPTH 

DP 

7 

TEMP 

TEMP 

8 

PH 

PH 

9 

DO 

DO 

10 

SPC 

SPC 

LEVEL  SEGMENT 
LEVEL  TYPE   FACTOR   TYPE  LENGTH 


RP0808:  NUMBER  OF  RECORDS  IN  TABLE= 


1 

S 

1 

A 

4 

2 

S 

0 

I 

2 

2 

s 

0 

I 

2 

2 

s 

0 

I 

2 

2 

s 

0 

A 

6 

2 

s 

0 

F 

9.4 

2 

s 

0 

F 

5.1 

2 

s 

0 

F 

4.1 

2 

s 

0 

F 

5.1 

2 

s 

0 

F 

6.1 

10 

LINES= 

10 

III-37S 


c 


t 


Table  4.1-41 

DESCRIPTION  FOR  RAMIS  FILE  STEVEN 
12/01/81 


LIST 

FIELDNAME 

SYNONYM 

1 

LOCATION 

LOC 

2 

YEAR 

YR 

3 

MONTH 

MO 

4 

DAY 

DY 

5 

DEPTH 

DP 

c 


LEVEL  SEGMENT 
LEVEL  TYPE   FACTOR   TYPE  LENGTH 


1 
1 
1 

2 
2 


RP0808:   NUMBER  OF  RECORDS  IN  TABLE* 


S 
S 
S 
S 
S 


A 

I 
I 

I 
F 


4 
2 
2 
2 
7.2 


5     LINES= 


( 


C 


(t 


I  II- 37. 


Table  4.1-5 

DESCRIPTION  FOR  RAMS  FILE  NPDES 
12/01/81 


T 

FIELDNAME 

SYNONYM 

1 

LOCATION 

LOC 

2 

YEAR 

YR 

3 

MONTH 

MO 

4 

DAY 

DY 

5 

FLOW 

FLW 

6 

TOTSUSSOLID 

TSS 

7 

TOTDISSOLID 

TDS 

8 

FLORIDE 

F 

9 

BORON 

B 

10 

AMMONIA 

NH3 

11 

PHENOL 

PHEN 

12 

ALUMINUM 

AL 

13 

IRON 

FE 

14 

OLGR 

OLGR 

15 

PH 

PH 

16 

CADMIUM 

CD 

17 

COPPER 

CU 

18 

MERCURY 

HG 

19 

SILVER 

AG 

20 

ZINC 

ZN 

21 

SPC 

SPC 

22 

DO 

DO 

23 

TEMP 

TEMP 

24 

FTOTSUSSOLID 

FTSS 

25 

COD 

COD 

26 

FLORIDE/FLD 

FF 

27 

DM3 

DM3 

28 

DM4 

DM4 

LEVEL 


LEVEL  SEGMENT 

TYPE   FACTOR   TYPE  LENGTH 


RP0808:  NUMBER  OF  RECORDS  IN  TABLE = 


1 

S 

1 

A 

4 

1 

S 

1 

I 

2 

1 

S 

1 

I 

2 

1 

s 

1 

I 

2 

2 

S 

0 

F 

6.1 

2 

s 

0 

F 

6.1 

2 

s 

0 

F 

6.1 

2 

S 

0 

F 

6.2 

2 

s 

0 

F 

6.2 

2 

s 

0 

F 

6.2 

2 

s 

0 

F 

6.3 

2 

s 

0 

F 

6.1 

2 

s 

0 

F 

6.2 

2 

s 

0 

I 

5 

2 

s 

0 

F 

5.2 

2 

s 

0 

F 

6.2 

2 

s 

0 

F 

6.2 

2 

s 

0 

D 

8.5 

2 

s 

0 

F 

6.2 

2 

s 

0 

F 

6.2 

2 

s 

0 

F 

7.1 

2 

s 

0 

F 

5.2 

2 

s 

0 

F 

5.1 

2 

s 

0 

F 

5.1 

2 

s 

0 

F 

7.3 

2 

s 

0 

F 

7.1 

2 

s 

0 

F 

7.1 

2 

s 

0 

F 

7.1 

28 

LINES= 

28 

•  II 1-37  7 


( 


Table  4.1-6 

DESCRIPTION  FOR  RAMIS  FILE  NPDESSA 
12/01/81 


c 


( 


LIST 

FIELDNAME 

SYNONYM 

1 

LOCATION 

LOC 

2 

YEAR 

YR 

3 

MONTH 

MO 

4 

DAY 

DY 

5 

TOTDISSOLID 

TDS 

6 

FLORIDE 

F 

7 

BORON 

B 

8 

AMMONASN 

NH3 

9 

PHENOL 

PHEN 

10 

OILGREASE 

OG 

11 

TMERCURY 

THG 

12 

TALUMINUM 

TAL 

13 

TARSENIC 

TARS 

14 

TBARIUM 

TBA 

15 

TCADMIUM 

TCD 

16 

CALCIUM 

CA 

17 

TCHROMIUM 

TCR 

18 

TCOPPER 

TCU 

19 

TIRON 

TFE 

20 

TLEAD 

TPB 

21 

TLITHIUM 

TLI 

22 

MAGNESIUM 

MG 

23 

TMANGANESE 

TMN 

24 

TMOLYBDENUM 

TMO 

25 

TNICKEL 

TNI 

26 

TPOTASSIUM 

TKA 

27 

SELENIUM 

SE 

28 

TSILVER 

TAG 

29 

TSODIUM 

TMA 

30 

TSTRONTIUM 

TSR 

31 

TZINC 

TZN 

32 

TTITANIUM 

TTI 

33 

TVANADIUM 

TV 

34 

COD 

COD 

35 

TOTALK 

TALK 

36 

KJELDAHL 

KJL 

37 

BICARBONATE 

HC03 

38 

BROMIDE 

BR 

39 

CARBONATE 

C03 

40 

CHLORIDE 

CL 

41 

NITRATE 

N03 

42 

SULFATE 

S04 

43 

SULFIDE 

S03 

44 

SILICA 

SI02 

45 

ALPHA 

ALP 

46 

BETA 

BET 

47 

RADIUM226 

R226 

48 

URPMIUM  ' 

U 

LEVEL  SEGMENT 
LEVEL  TYPE   FACTOR   TYPE  LENGTH 


1 

S 

1 

S 

1 

s 

1 

s 

2 

s 

2 

s 

2 

s 

2 

s 

2 

s 

2 

s 

2 

s 

2 

s 

2 

s 

2 

s 

2 

s 

2 

s 

2 

s 

2 

s 

2 

s 

2 

s 

2 

s 

2 

s 

2 

s 

2 

s 

2 

s 

2 

s 

2 

s 

2 

s 

2 

s 

2 

s 

2 

s 

2 

s 

2 

s 

2 

s 

2 

s 

2 

s 

2 

s 

2 

s 

2 

s 

2 

s 

2 

s 

2 

s 

2 

s 

2 

s 

2 

s 

2 

s 

2 

s 

2 

s 

II  !- 

3 1  a 

1     A 

4 

1   I 

2 

1   I 

2 

1    I 

2 

1     F 

6.1 

1     F 

6.2 

1     F 

6.2 

1     F 

6.3 

1     F 

6.3 

1     F 

6.2 

1     D 

8.5 

1     F 

6.2 

1     F 

6.2 

1     F 

6.2 

1     F 

6.2 

1     F 

6.2 

1     F 

6.2 

1     F 

6.2 

1     F 

6.2 

1     F 

6.2 

1     F 

6.2 

1     F 

6.2 

1     F 

6.2 

1     F 

6.2 

1     F 

6.2 

1     F 

6.2 

1     D 

8.4 

1     F 

6.2 

1     F 

6.2 

1     F 

6.2 

1     F 

6.2 

1     F 

6.2 

1     F 

6.2 

1     F 

6.2 

1     F 

6.2 

1     F 

6.2 

1     F 

6.1 

1     F 

6.1 

1     F 

6.1 

1     F 

6.1 

1     F 

6.1 

1     F 

6.1 

1     F 

6.1 

1     F 

6.1 

1     F 

6.1 

1     F 

6.1 

1     F 

6.3 

1     D 

8.4 

Table  4.1-6  (continued) 

DESCRIPTION  FOR  RAMIS  FILE  NPDESSA 
12/01/81 


LEVEL  SEGMENT 


LIST 

FIELDNAME 

SYNONYM 

LEVEL 

TYPE   FACTOR   TYPE 

LENGTH 

49 

TZIRCONIUM 

TZR 

2 

S        1 

F 

6.3 

50 

TBERYLLIUM 

TBE 

2 

S        1 

F 

6.3 

51 

TBISMUTH 

TBI 

2 

S        1 

F 

6.3 

52 

TGERMANIUM 

TGR 

2 

S        1 

F 

6.3 

53 

TGALLIUM 

TGA 

2 

S        J 

F 

6.3 

54 

CYANIDE 

CYAN 

2 

S        1 

F 

6.3 

55 

CONDUCTIVITY 

COND 

2 

S        J 

F 

6.1 

56 

PH 

PH 

2 

S        1 

F 

5.1 

57 

DOC 

DOC 

2 

S        J 

F 

6.1 

58 

HPHOBICTOT 

HPBT 

2 

S        J 

L     F 

6.1 

59 

HPHOBICBAS 

HPBB 

2 

S        J 

L     F 

6.1 

60 

HPHOBICACD 

HPBA 

2 

S        1 

L     F 

6.1 

61 

HPHOBICNTL 

HPBN 

2 

S        1 

L     F 

6.1 

62 

HPHILICTOT 

HPLT 

2 

S        J 

L     F 

6.1 

63 

HPHILICBAS 

HPLB 

2 

S        1 

L     F 

6.1 

64 

HPHILICACD 

HPLA 

2 

S        J 

L     F 

6.1 

65 

HPHILICNTL 

HPLN 

2 

S        J 

L     F 

6.1 

66 

NTRANTRI 

NN 

2 

S        J 

L     F 

6.3 

67 

TEMP 

TEMP 

2 

S        J 

L     F 

6.2 

68 

SUSSOLD 

SUSS 

2 

S        j 

L     F 

6.2 

69 

TCS 

TCESIUM137 

2 

S        j 

L     F 

6.2 

70 

SR90 

SR90 

2 

S        3 

L     F 

6.2 

71 

DO 

DO 

2 

S        j 

L     F 

6.2 

72 

NITRITE 

N03 

2 

S        J 

L     F 

6.2 

73 

TOC 

TOC 

2 

S        'J 

L     F 

6.2 

74 

FLORIDE/FLD 

FF 

2 

s       : 

L     F 

6.2 

75 

TSS/FLD 

TSSF 

2 

s      : 

L     F 

6.2 

76 

DUMMY1 

DM1 

2 

s      : 

L     F 

6.2 

77 

DUMMY2 

DM2 

2 

s       : 

L     F 

6.2 

78 

DUMMY3 

DM3 

2 

s 

L     F 

6.2 

RP0808:  NUMBER  OF 

RECORDS  IN  TABLE- 

78  LINES' 

78 

III-J7-* 


c 


Table  4.1-7 

DESCRIPTION  FOR  RAMIS  FILE  INJECT 
12/01/81 


c 


LIST 

FIELDNAME 

SYNONYM 

1 

CODE 

CODE 

2 

YR 

YR 

3 

MO 

MO 

4 

DY 

DY 

5 

HR 

HR 

6 

MN 

MN 

7 

MARK 

MARK 

8 

DEPTH 

DEPTH 

LEVEL  SEGMENT 
LEVEL  TYPE   FACTOR   TYPE  LENGTH 


RP0888:  NUMBER  OF  RECORDS  IN  TABLE= 


1 

S 

1 

A 

4 

2 

S 

0 

2 

2 

s 

0 

2 

2 

s 

0 

2 

2 

s 

0 

2 

2 

s 

0 

2 

2 

s 

0 

5 

2 

s 

0 

F 

6.2 

8 

LINES 

s 

8 

* 


I  1  [-380 


Table  4.1-8. 

DESCRIPTION  FOR  RAMIS  FILE  WTRUSAGE 
12/01/81 


LIST   FIELDNAME 


1  SHAFT 

2  YEAR 

3  MONTH 

4  DAY 

5  FLOW 


SYNONYM 

SH 
YR 
MO 
DY 
FL 


LEVEL  SEGMENT 
LEVEL  TYPE   FACTOR   TYPE  LENGTH 


1 

2 
2 
2 
2 


S 
S 

s 
s 
s 


A 

I 
I 
I 

F 


3 
2 

2 
2 
6.1 


RP0808:   NUMBER  OF  RECORDS  IN  TABLE ■ 


5     LINES= 


) 


III-3tU 


Table  4.1-9 

DESCRIPTION  FOR  RAMIS  FILE  LTLPlIR 
12/01/81 


( 


LIST 

FIELDNAME 

SYNONYM 

1 

TRAILER 

TRL 

2 

YEAR 

YR 

3 

MONTH 

MO 

4 

DAY 

DY 

5 

HOUR 

HR 

6 

NITROGOX 

NOX 

7 

NITRICOX 

NO 

8 

SULFDIOX 

S02 

9 

WINDSP30 

WS 

10 

WINDDIR30 

WD 

11 

RELATHUMID 

RH 

12 

TEMINTRL 

TIN 

13 

TEMOUT30 

TOUT 

14 

SOLRAD 

SR 

15 

HYDROGSULF 

H2S 

16 

LINEVOLT 

VOLT 

17 

TOTHYDCARB 

THC 

18 

METHANE 

CH4 

19 

CARBMONOX 

CO 

20 

OZONE 

03 

21 

BARPRESS 

PRES 

22 

WINDSTDDEV 

WSD 

23 

RAINFALL 

RAIN 

24 

NITROGDIOX 

N02 

25 

NONMETHHC 

NMHC 

L  E 

V  E  L 

SEGMENT 

NAME 

TYPE 

FACTOR 
2 

FORMAT 

1 

S 

A 

3 

2 

S 

0 

A 

2 

2 

S 

0 

A 

2 

3 

s 

31 

A 

2 

3 

s 

31 

A 

2 

3 

s 

31 

F 

6.1 

3 

s 

31 

F 

6.1 

3 

s 

31 

F 

6.1 

3 

s 

31 

F 

6.1 

3 

s 

31 

F 

6.1 

3 

s 

31 

F 

6.1 

3 

s 

31 

F 

6.1 

3 

s 

31 

F 

6.1 

3 

s 

31 

F 

6.1 

3 

s 

31 

F 

6.1 

3 

s 

31 

F 

6.1 

3 

s 

31 

F 

6.1 

3 

s 

31 

F 

6.1 

3 

s 

31 

F 

6.1 

3 

s 

31 

F 

6.1 

3 

s 

31 

F 

6.1 

3 

s 

31 

F 

6.1 

3 

s 

31 

F 

6.1 

3 

s 

31 

F 

6.1 

3 

s 

31 

F 

6.1 

RP0808:  NUMBER  OF  RECORDS  IN  TABLE= 


25  LINES= 


25 


I.Il-Jrtc- 


Table  4.1-10 

DESCRIPTION  FOR  RAMIS  FILE  PARTIC 
12/01/81 


LEVEL  SEGMENT 


LIST 

FIELDNAME 

SYNONYM 

LEVEL 

TYPE 

FACTOR 

TYPE 

LENGTH 

1 

TRAILER 

TRL 

1 

S 

4 

A 

4 

2 

YEAR 

YR 

2 

S 

0 

I 

2 

3 

MONTH 

MO 

2 

S 

0 

I 

2 

4 

DAY 

DY 

3 

s 

31 

I 

2 

5 

PARTICULATE 

PART 

3 

s 

31 

F 

6.1 

RP0808:  NUMBER  OF  RECORDS  IN  TABLE = 


5  LINES= 


1 1 I-3H3 


Table  4.1-11] 

DESCRIPTION  FOR  RAMIS  FILE  VRANGE 
12/01/81 


c 


LIST 

FIELDNAME 

SYNONYM 

1 

TRAILER 

TRL 

2 

YEAR 

YR 

3 

MONTH 

MO 

4 

DAY 

DY 

5 

RANGE 

RNG 

LEVEL  SEGMENT 
LEVEL  TYPE   FACTOR   TYPE  LENGTH 


1  S 

2  S 

2  S 

3  S 
3  S 

RP0808:   NUMBER  OF  RECORDS   IN  TABLE-  5     LINES= 
> 


1 

A 

4 

0 

I 

2 

0 

I 

2 

0 

I 

2 

0 

F 

6.1 

c 


c 


III-384 


Table  4.1-12 

DESCRIPTION  FOR  RAMIS  FILE  MRIDATA 
12/01/81 


LEVEL  SEGMENT 


LIST 

FIELDNAME 

SYNONYM 

LEVEL 

1 

TYPE 
S 

FACTOR 
4 

TYPE 
A 

LENGTH 

1 

STATION 

ST 

4 

2 

YEAR 

YR 

2 

S 

0 

A 

2 

3 

MONTH 

MO 

2 

S 

0 

A 

2 

4 

DAY 

DY 

3 

S 

31 

A 

2 

5 

HOUR 

HR 

3 

S 

31 

A 

2 

6 

WINDSPEED 

WS 

3 

S 

31 

F 

6.1 

7 

WINDDIR 

ND 

3 

S 

31 

F 

6.1 

8 

TEMPERATURE 

TEMP 

3 

S 

31 

F 

6.1 

RP0808:  NUMBER  OF 

RECORDS 

IN 

TABLE- 

8 

LINES* 

8 

III-38S 


Table  4.1-13 

DESCRIPTION  FOR  RAMIS  FILE  METAIR 
12/01/81 


LIST 

FIELDNAME 

SYNONYM 

1 

TOWER 

TOW 

2 

YEAR 

YR 

3 

MONTH 

MO 

4 

DAY 

DY 

5 

HOUR 

HR 

6 

WINDSP8 

WS1 

7 

WINDDIR8 

WD1 

8 

RELHUMD8 

RH1 

9 

TEMP8 

TMP1 

10 

WINDSP30 

WS2 

11 

WINDDIR30 

WD2 

12 

RELHUM30 

RH2 

13 

TEMP30 

TMP2 

14 

WINDSP100 

WS3 

15 

WINDDIR100 

WD3 

16 

RELHUM100 

RH3 

17 

TEMP100 

TMP3 

18 

WINDSP200 

WS4 

19 

WINDDIR200 

WD4 

20 

RELHUM200 

RH4 

21 

TEMP200 

TMP4 

22 

DELTTEMP1 

DTI 

23 

DELTTEMP2 

DT2 

24 

BIVWS30 

BWS1 

25 

HORWD30 

HWD1 

26 

VERTWD30 

VWD1 

27 

BIVWS100 

BWS2 

28 

HORWD100 

HWD2 

29 

VERTWD100 

VWD2 

30 

BIVWS200 

BWS3 

31 

HORWD200 

HWD3 

32 

VERTWD200 

VWD3 

33 

WINDSD8 

WDV1 

34 

WINDSD30 

WDV2 

35 

WINDSD100 

WDV3 

36 

WINDSD200 

WDV4 

37 

HWINDSD30 

HSD1 

38 

VWINDSD30 

VSD1 

39 

HWINDSD100 

HSD2 

40 

VWINDSD100 

VSD2 

41 

HWINDSD200 

HSD3 

42 

VWINDSD200 

VSD3 

LEVEL  SEGMENT 
NAME  TYPE  FACTOR 


FORMAT 


1 

2 

2 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 


S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 

s 

S 

s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 


1 

A 

3 

0 

A 

2 

0 

A 

2 

31 

A 

2 

31 

A 

2 

31 

F 

6.1 

31 

F 

6.1 

31 

F 

6.1 

31 

F 

6.1 

31 

F 

6.1 

31 

F 

6.1 

31 

F 

6.1 

31 

F 

6.1 

31 

F 

6.1 

31 

F 

6.1 

31 

F 

6.1 

31 

F 

6.1 

31 

F 

6.1 

31 

F 

6.1 

31 

F 

6.1 

31 

F 

6.1 

31 

F 

6.1 

31 

F 

6.1 

31 

F 

6.1 

31 

F 

6.1 

31 

F 

6.1 

31 

F 

6.1 

31 

F 

6.1 

31 

F 

6.1 

31 

F 

6.1 

31 

F 

6.1 

31 

F 

6.1 

31 

F 

6.1 

31 

F 

6.1 

31 

F 

6.1 

31 

F 

6.1 

31 

F 

6.1 

31 

F 

6.1 

31 

F 

6.1 

31 

F 

6.1 

31 

F 

6.1 

31 

F 

6.1 

RP0808:    NUMBER  OF  RECORDS   IN  TABLE • 


42     LINES= 


42 


I  11-386 


Table  4.1-14 

DESCRIPTION  FOR  RAMIS  FILE  EVAPORATION 
12/01/81 


LEVEL  SEGMENT 


LIST 

FIELDNAME 

SYNONYM       L 
TRAILER       1 

.EVEL  TYPE 
L      S 

FACTOR 

TYPE 
A 

LEN< 

1 

TRL 

4 

2 

YR 

YEAR         j 

L      S 

I 

2 

3 

MO 

MONTH        j 

L      S 

I 

2 

4 

DY 

DAY          J 

L      S 

I 

2 

5 

EVPAV 

EVPAVER       \ 

L      S 

F 

7.3 

6 

EVPTOT 

EVPTOTAL      j 

L      S 

F 

7.3 

7 

WAV 

WINDAVER      j 

L      S 

F 

6.1 

8 

WTOT 

WINDTOTAL     \ 

L      S 

F 

6.1 

RP0808:  NUMBER  OF 

RECORDS  IN  TABLE > 

8 

LINES= 

8 

111-^7 


— 


~ 


( 


Table  4.1-15 

DESCRIPTION  FOR  RAMIS  FILE  ACRADAR 
12/01/81 


c 


L  E 

V  E 

L 

SEGMENT 

LIST 

FIELDNAME 

SYNONYM 

NAME 

TYPE 

FACTOR 

FORMAT 

1 

TRAILER 

TRL 

1 

S 

1 

A   4 

2 

YEAR 

YR 

2 

S 

0 

A   2 

3 

MONTH 

MO 

2 

s 

0 

A   2 

4 

DAY 

DY 

3 

s 

31 

A   2 

5 

HOUR 

HR 

3 

s 

31 

A   2 

6 

MIXHGT 

MIX 

3 

s 

31 

F   6.1 

7 

STBCLS1 

STB1 

3 

s 

31 

F   6.1 

8 

INVERHGT 

INV 

3 

s 

31 

F   6.1 

9 

STBCLS2 

STB2 

3 

s 

31 

F   6.1 

« 
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Table  4. 1-16 

DESCRIPTION  FOR  RAMIS  FILE  MICRO 
12/01/81 


LIST 

FIELDNAME 

SYNONYM 

1 

STATION 

ST 

2 

YEAR 

YR 

3 

MONTH 

MO 

4 

DAY 

DY 

5 

STATID 

SID 

6 

TEMPMXIM 

TPMX 

7 

TEMPMN1M 

TPMN 

8 

SRFTPMAX 

STPMX 

9 

SRFTPMIN 

STPMN 

10 

PRECIP 

PR 

11 

SNODPTH 

SD 

12 

SNOMOIST 

SM 

LEVEL  SEGMENT 
LEVEL  TYPE   FACTOR   TYPE  LENGTH 


1 
2 
3 
4 

5 
5 
5 
5 
5 
5 
5 
5 


S 
S 

s 
s 
s 
s 
s 
s 
s 
s 
s 
s 


2 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


A 

I 
I 
I 
A 

F 
F 
F 
F 
F 
F 
F 


4 

2 

2 

2 

2 

5.1 

5.1 

5.1 

5.1 

6.2 

5.1 

5.1 
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Table  4.1-17 

DESCRIPTION  FOR  RAMIS  FILE  DRKILL 
12/01/81 


LIST   FIELDNAME 


C 


_/ 


1 

MILE 

2 

YEAR 

3 

MONTH 

4 

DAY 

5 

STRESS 

6 

COUNT 

7 

SEX 

8 

AGE 

9 

WEATHER 

SYNONYM 


ML 

YR 

MO 

DY 

STR 

CNT 

SX 

AG 

WTHR 


L  E  V  E 

L 

SEGMENT 

NAME  TYPE 

FACTOR 

FORMAT 

1    S 

42 

A   4 

2    S 

10 

I   2 

3    S 

12 

I   2 

4    S 

31 

I   2 

5    S 

A   5 

5    S 

I   4 

6    S 

A   2 

6    S 

A   10 

7    U 

A   20 
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Table  4.1-18 

DESCRIPTION  FOR  RAMIS  FILE  DEERCNT 
12/01/81 


L  E 

V  E  L 

SEGMENT 

LIST 

FIELDNAME 
MILE 

SYNONYM 
ML 

NAME 

TYPE 

FACTOR 

FORMAT 

1 

1 

S 

ft   4 

2 

YEAR 

YR 

2 

S 

I   2 

3 

MONTH 

MO 

2 

S 

I   2 

4 

DAY 

DY 

2 

S 

I   2 

5 

WEATHER 

WTHR 

2 

S 

ft   20 

6 

COUNT 

CNT 

2 

s 

I   4 

RP0808:  NUMBER  OF  RECORDS  IN  TABLE= 
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Table  4.1-19 

DESCRIPTION  FOR  RAMIS  FILE  BIRDS 
12/01/81 


LIST 


( 


FIELDNAME 

SYNONYM 

1 

TRANSECT 

TRAN 

2 

YEAR 

YR 

3 

GROUPNO 

GN 

4 

SPEICES 

SP 

5 

COUNT 

CNT 

LEVEL     SEGMENT 

NAME  TYPE  FACTOR   FORMAT 


1 

2 
2 
2 

2 


S 
S 

s 
s 
s 


I  2 

I  2 

I  2 

A  6 

I  4 
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Table  4.1-20 

DESCRIPTION  FOR  RAMIS  FILE  TRAF 
12/01/81 


LIST   FIELDNAME 


SYNONYM 


LEVEL 
NAME  TYPE 


SEGMENT 
FACTOR 


FORMAT 


1 

2 
3 
4 
5 
6 
7 


LOCATION 

YEAR 

MONTH 

DAY 

HOUR 

INTRAF 

OUTRAF 


LOC 

YR 

MO 

DY 

HR 

IT 

OT 


1 

2 
2 
2 
2 
2 
2 


S 
S 
S 
S 

s 
s 
s 


4 

2 
2 
2 
2 
5 
5 
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4.2  Station  Computer  Code 

Four-digit  computer  codes  have  been  designated  for  monitoring  stations  to 
be  used  with  a  computerized  data  base  management  system  (RAMIS).  A  major 
portion  of  the  raw  data  collected  at  the  C-b  Tract  is  retained  in  RAMIS.  Once 
entered  the  data  can  be  retrieved  for  reporting  and/or  statistical  analysis. 
The  codes  reduce  storage  space  and  provide  a  systematic  identification  to 
access  station  data  sets.  The  code  consists  of  two  letters  followed  by  two 
numbers . 


AB23 


>  Station  Number 


>  Study  or  Category 

(Example:  air  quality  trailer) 


>  Program  area 
Examples: 


A  =  air 

N  =  noise 

W  =  water 

B  =  biology 

P  =  photography 

The  codes  are  presented  in  Table  4.2-1  for  the  environmental  program 
along  with  the  current  station  designations.  An  attempt  has  been  made 
throughout  this  report  to  refer  to  all  stations  in  terms  of  their  four-digit 
codes. 


t 


111-39: 


c 


Table  4.2-1 
COMPUTER  CODE  AND  STATION  I.D.  CROSS-REFERENCE 


C 


I 


Air  Quality  &  Meteorology 

Station  Designation 
Met.  Tower: 
Trailers: 


Acoustic  Radar 


MRI  and  Particulates 


Visibil ity 


@  Sta. 

023 

020 

021 

022 

023 

024 

Sta. 

020 

021 

023 

Sta. 

031 

032 

033 

041 

042 

043 

044 

056 

View 

I 

View 

II 

View 

III 

View 

IV 

II    Biology 


Program  General  Location 

Deer  Days  Use    Between  Hunter  Cr.  &  Jimmy  Gulch 


North  Side,  Piceance  Creek 


South  Side,  Piceance  Creek 


Computer  Code 

AA23 

AB20 

AB21 

AB22 

AB23 

AB24 

AC20 

AC21 

AC23 

AD31 

AD32 

AD33 

AD41 

AD42 

AD43 

AD44 

AD56 

AV01 

AV02 

AV03 

AV04 

Computer 

^Analysis 

Code 

Code 

BAOl 

PJ-CH-C 

BA02 

PJ-CH-C 

BA03 

PJ-CH-C 

BA04 

PJ-CH-C 

BA05 

PJ-CH-C 

BA06   - 

PJ-CH-C 

BA07 

PJ-CH-C 

BA08   - 

PJ-CH-C 

BA09 

PJ-CH-C 

BAIO   - 

PJ   -D 

BAH   - 

PJ   -D 

BA12 

PJ   -D 

BA13 

PJ   -C 

BAH   - 

PJ   -C 

BA15   - 

PJ   -C 

BA16 

PJ   -D 

1 1 1-396 


Biology  (Cont'd) 

Program  General  Location 

On  Tract  Between  Cottonwood  &  Scandard 

On  Tract  Between  Cottonwood  &  Sorghum 


On  Tract  Between  Sorghum  &  W.  Fork 
Stewart 

On  Tract  Between  W.  &.  M.  Fork  Stewart 

On  Tract  Between  Willow  &  Scandard 

North  End 

On  Tract  Between  Willow  &  Scandard  S.E 

On  Tract  Between  Cottonwood  &  Sorghum 


Computer 

*Analysis 

Code 

Code 

BA17 

-  PJ-CH-C 

BA18 

■  PJ-CH-C 

BA19   ■ 

-  PJ   -C 

BA20   ■ 

-  PJ-CH-D 

BA21 

-  PJ-CH-D 

BA22 

-  PJ   -D 

BA23 

-  PJ-CH-D 

BA24 

-  PJ 

BA25   - 

-  PJ-CH-C 

BA26   ■ 

-  PJ   -C 

BA27 

-  PJ   -C 

BA28   ■ 

-  PJ-CH-C 

BA29 

-  PJ-CH-C 

BA30   • 

-  PJ-CH-C 

North 
On  Tract  Between  Cottonwood  &  Sorghum     BA31   -  PJ-CH-C 
South 


^ANALYSIS  CODES: 

PJ-CH-C  -  Pinyon  Juniper,  Chained,  Control  Station  (12) 

PJ   -C  -  Pinyon  Juniper,  Control  Station  (  6) 

PJ-CH-D  -  Pinyon  Juniper,  Chained,  Development  Station  (  3) 

PJ   -D  -  Pinyon  Juniper,  Development  Station  (  6) 


♦ 
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Biology  (Cont  *d) 

Programs:  Deer  Distribution  &  Migration  and  Road  Kills 


Mile 

Location 

Comp 

uter  Code 

Marker 

North  &  East  of 
Piceance  Creek  Road 

Meadows;  South  &  West 
of  Piceance  Creek  Road 

41 

White  River  City 

BN41 

BM41 

40 

Piceance  Bridge 

BN40 

BM40 

39 

Lower  Canyon 

BN39 

BM39 

38 

Piceance  Canyon 

BN38 

BM38 

37 

Yellow  Creek 

BN37 

BM37 

36 

Stinking  Springs 

BN36 

BM36 

35 

Old  Bridge 

BM35 

BM35 

34 

Little  Hills  Turnoff 

BN34 

BM34 

33 

Old  Corrals  &  Buildings 

BN33 

BM33 

32 

Burk  Ranch 

BN32 

BM32 

31 

Ranch 

BN31 

BM31 

30 

BN30 

BM30 

29 

BN29 

BM29 

28 

Bureau  of  Mines 

BN28 

BM28 

27 

Ryan  Gulch 

BN27 

BM27 

26 

Pump  Station 

BN26 

BM26 

25 

BN25 

BM25 

24 

Rock  School 

BN24 

BM24 

23 

AQ  021 

BN23 

BM23 

22 

Pat  Johnson's  Ranch 

BN22 

BM22 

21 

Hunter  Creek 

BN21 

BM21 

20 

PL  Gate 

BN20 

BM20 

19 

AQ  020 

BN19 

BM19 

18 

Sorghum,  Cottonwood 

BN18 

BM18 

17 

Stewart  Gulch  Rd. 

BN17 

BM17 

16 

AQ  Trailer  022 

BN16 

BM16 

15 

Oldland's  Ranch 

BN15 

BM15 

14 

Oldland's  Ranch 

BN14 

BM14 

13 

Pond  and  Cabin 

BN13 

BM13 

12 

Sprague  Gulch 

BN12 

BM12 

11 

Cascade  Gulch 

BN11 

BM11 

10 

13  Mile  Gulch 

BN10 

BM10 

9 

14  Mile  Gulch 

BN09 

BM09 

8 

Schutte  Gulch 

BN08 

BM08 

7 

Robinson's  Ranch 

BN07 

BM07 

6 

BN06 

BM06 

5 

2  Old  Cabins  (35  MPH  Curve) 

BN05 

BM05 

4 

McCarthy  Gulch 

BN04 

BM04 

3 

Cow  Creek 

BN03 

BM03 

2 

Mahogany  Outcropping 

BN02 

BM02 

1 

Woodward  Ranch 

BN01 

BM01 

0 

Rio  Blanco  Store 

BNOO 

BMOO 

c 


C 
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Biology  (Cont 'd) 

Programs  General  Location  Computer  Code 

Deer   Mortality  North  Side  of  Piceance  Creek         BD01 

BD02 
BD03 
BD04 
BD05 
BD06 
South  Side  of  Piceance  Creek         BD07 

BD08 
BD09 
BD10 

Deer  Age  Class  General  Area  of  Tract  BE01 

Coyotte  Abundance        8  Transects  for  Total  for  30  miles     BF01 

15  mi  seg.  near  Hunter  (Control)      BF02  thru  BF08 
15  mi  seg.  on  &  South  of  Tract 
(Development) 

Lagomorph  Abundance       Identical  Locations  to  deer  use  days   BA01  to  BA31 

Small  Mammals  Piceance  Creek  (Development)  BG01 

On-Tract-west  BG02 

Piceance  Creek  (Control)  BG03 

On-Tract-east  BG04 

Sprinkler  Area  Section  B  BG05 

Sprinkler  Area  (Control)  BG11 

Sprinkler  Area  (Development  BG22 

Sprinkler  Area  (Control)  BG33 

Avifauna 

Songbirds  and  Gamebirds  N.W.  of  Tract-near  Jimmy  PJ-CH-C  BH01 

On-Tract-Scandard  PJ-  -D      BH02 

On-Tract-Cottonwood  PJ-CH-D      BH03 
S.  of  Tract-Between 

W&N  Fork  Stewart  PJ-   C      BH04 

Sprinkler  BH05 

Raptors                The  entire  Tract  and  surrounding      BI01 

study  areas. 

Aquatic  Ecology 

Benthos  USGS  09306007  (Control)  WU07 

USGS  09306058  (Development)  WU58 

USGS  09306061  (Development)  WU61 

Periphyton  Piceance  Creek  Upstream  (Control)     WP01 

WP02 
Piceance  Creek  Downstream  WP03 

(Development) 


III-J99 
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Biology  (Cont'd) 

Programs  General  Location  Computer  Code 

Water  Quality          USGS  09306061  (Development)  WU61 

Vegetation 

Community  Structure     Plots  *     ** 

Chained  pinyon  juniper  (1978)(Dev)  BJ01   BJ11   BJ21 

Chained  pinyon  juniper  (1978)(Cont)  BJ02   BJ12   BJ22 

Upland  sagebrush       (1980)(Cont)  BJ03   BJ13   BJ23 

Bottomland  sagebrush    (1980) (Cont)  BJ04   BJ14   BJ24 

Pinyon  juniper  woodland  (1979) (Dev)  BJ05   BJ15   BJ25 

Pinyon  juniper  woodland  (1979)(Cont)  BJ06   BJ16   BJ26 

Herb  Productivity 

and  Utilization        Identical  locations  to  community 

structure  BJ01  thru  BJ26 

Plus 

60  range  cages  in  random  locations  BK01  thru  BK60 

10  cages  on  S.  facing  PJ  for  baseline  BK61  thru  BK70 

20  cages  for  fertilization  assessment  BK71  thru  BK90 

Shrub  Productivity 

and  Utilization        Same  stations  as  Deer  Days  Use  Study  BA01  thru  BA31 

V^      General  Condition        By  aircraft  over  entire  Tract  area  Not  in  computer 


*  Fenced  (81) 
**  Open 
***  Fenced  (4') 


1 1  1-4  ()  o 


»l 
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Biology  (Cont 'd) 

Program 

Micro  CI imate 


Traffic  Count 


III  Noise 


• : , 


Traffic  Noise 


V   Photography 


General  Location 

Comp 

uter  Code 

MC  Sta.  1 

BC01 

2 

BC02 

3 

BC03 

4 

BC04 

5 

BC05 

6 

BC06 

7 

BC07 

8 

BC08 

9 

BC09 

13 

BC13 

Rio  Blanco  Store 

BT01 

South  of  Cattle  Guard 

BT02 

Rio  Blanco  Lake 

BT03 

Station  Designation 

Comp 

uter  Code 

Sta. 

IX 

NB01 

XV 

NB15 

PI 

PA01 

P2 

PA02 

P3 

PA03 

P4 

PA04 

P5 

PA05 

P6 

PA06 

P7 

PA07 

P8 

PA08 

P9 

PA09 

P10 

PA10 

Pll 

PAH 

P12 

PA12 

P13 

PA13 

P14 

PA14 

P15 

PA15 

P16 

PA16 

P17 

PA17 

P18 

PA18 

P19 

PA19 

P20 

PA20 

P21 

PA21 

P22 

PA22 

P23 

PA23 

P24 

PA24 

P25 

PA25 

I  1 1-401 


Photography 

Program 

Photography 


General  Location 

Computer  Code 

P26 

PA26 

P27 

PA27 

P28 

PA28 

P29 

PA29 

P30 

PA30 

P31 

PA31 

P32 

PA32 

P33 

PA33 

P34 

PA34 

P35 

PA35 

c 


<* 
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Water  (cont 

•d) 

Upper  Aquifer  Wei" 

Is 

Before 

Recomp' 

letions 

Rec 

ompletion  #1 

Recompletion  #2 

Station 

Code 
WX02 

Elevation 
6737.0 

Station 
CB-2 

Code 
WD02 

Date 

Station 

Code 

Date 

CB-2 

11-18-80 

CB-4 

WX04 

7057.3 

CB-4 

WE04 

11-20-80 

SG-10A 

WX10 

6953.6 

SG-10A-1 

WE10 

* 

SG-10A-1 

WG51 

SG-10A-2 

WD10 

* 

SG-10A-2 
SG-10A- 
Annulus 

WE51 
WD51 

• 

SG-IA 

WX11 

6425.0 

SG-1A-1 
SG-1A-2 

WE11 
WD11 

12-12-80 
12-12-80 

SG-1-2 

WX12 

6428.6 

SG-1  -2 

WD12 

11-01-80 

14X-7 

WX14 

6909.0 

14X-7-1 
14X-7-2 

WD14 
WD15 

11-15-80 
11-15-80 

SG-17-2 

WX17 

7038.6 

SG-17-2 
SG-17-3 
SG-17-4 

WE17 
WD17 

WC17 

11-03- 
11-03- 
11-03- 

-80 
•80 
-80 

SG-18A 

WX18 

7386.6 

SG-18A-1 
SG-18A-2 
SG-18A-3 

WG18 
WE18 
WD18 

12-02-80 
12-01-80 
12-02-80 

SG-19 

WX19 

6384.4 

SG-19 

WD19 

SG-20 

WX20 

6358.0 

SG-20-1 
SG-20-2 
SG-20-3 

WG20 
WE20 
WD20 

11-15-80 
11-15-80 
11-15-80 

SG-21 

WX21 

6813.3 

SG-21-1 
SG-21-2 
SG-21-3 
SG-21 -4 

WH21 
WG21 
WE21 
WD21 

12-08-80 
12-08-80 
12-08-80 
12-09-80 

AT-1C-3 

WX44 

6906.0 

SG-11-3 

WX55 

6903.1 

SG-11-3 

WD52 

10-18- 

-80 

SG-6-3 

WX63 

6890.7 

SG-6-3 

WD61 

10-20-80 

SG-8-2 

WX82 

0000.0 

SG-9-2 

WX92 

6873.0 

SG-9-2 
SG-9-3 
SG-9-4 

WE91 
WD91 
WC91 

12-11-80 
12-11-80 

12-12-80 

32X-12 

WX32 

6830.3 

33X-1 

WX33 

6707.1 

41X-1 

WX41 

6460.0 

TH75-5A 

WX64 

7178.0 

TH75-13A 

WX65 

6390.0 

TH75-18A 

WX67 

6740.0 

TH75-9A 

WX69 

7350.0 

CER  RB-D-02 

WX71 

6580.0 

TH75-15A 

WX72 

6805.0 

UNION  8-1 

WX73 

8142.3 

COLONY  12-596 

WX74 

0000.0 

TH-5 

^WX75 

7583.2 

Recompletion  #1  not  satisfactory  for  these  strings:  use  #2, 
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V.   Water  (cont'd) 

Lower  Aqui 

fer  Well 

s 

After 

Completion 

Recompletion  #1 

Recompletion 

#2 

Station 

Code 
WY01 

Elevation 
6763.4 

Station 
CB-1 

Code 
WD01 

Date 

Station   Code 

Date 

CB-1 

11-14-80 

CB-3 

WY03 

6743.1 

CB-3 

WE03 

11-18-80 

SG-10 

WY09 

6952.5 

SG-10R 

WG10 

SG-10   WD90 

SG-1-1 

WY12 

6428.8 

SG-1-1 

WG12 

11-1-80 

SG-17-1 

WY18 

7038.6 

SG-17-1R 

WY17 

SG-17-1   WG17 

11-03-80 

AT-1C-1 

WY45 

6906.0 

AT-1C-2 

WY46 

6906.0 

SG-11-1 

WY51 

6903.1 

SG-11-1R 

WY52 

SG-11-1   WG52 

10-18-80 

SG-11-2 

WY54 

6903.1 

SG-11-2   WE52 

10-18-80 

SG-6-1 

WY61 

6890.7 

SG-6-1 

WE61 

10-20-80 

SG-6-2 

WY62 

6890.7 

SG-6-2 

WG61 

10-20-80 

SG-8 

WY80 

6540.8 

SG-8R 

WY81 

SG-9-1 

WY91 

6873.0 

SG-9-1 

WG91 

12-11-80 

AT-1 

WY44 

6909.0 

TH75-5B 

WY64 

7178.0 

TH75-13B 

WY65 

6390.0 

EQUITY-1 

WY66 

6286.0 

TH75-10B 

WY68 

6840.0 

TH75-9B 

WY69 

7350.0 

EQUITY-SULFUR-1A 

WY70 

7070.0 

CER  RB-D-03 

WY71 

6580.0 

TH75-15B 

WY72 

6805.0 

TG71-3 

WY75 

6820.0 

TG71-5 

WY76 

6865.0 

GETTY  9-40 

WY77 

7777.8 

' 

TG71-4 

WY78 

7145.0 

EQUITY  BS-13 

WY79 

7020.0 

New  Wei  Is 

Station 

Code 
WD57 

Date 

Elevation 
7036.0 

SG-17A 

12-02-80 

AT-1D-1 

WG41 

11-16-80 

6909.0 

AT-1D-2 

Abandoned 

AT-1D-3 

WD41 

11-16-80 

6909.0 

AT-1A 

WV37 

6909.0 

AT-1A1 

WX38 

6909.0 

AT-1B 

WV40 

6909.0 

I  I  I-M-Ub 


V.   Water  (cont'd) 


Composite  Wells 


Before  Recompletjons 
Station   Code  Elevation 


Recompletion  #1 
Station   Code     Date 


Seepage  Monitoring  Wells: 


GREENO  404 

OLDLAND  3 

GP-17X-BG 

BUTE  25 

LIBERTY  BELL  12 

TOSCO  WELL 


32Y-12 

31X-12 

41X-13-2 


Reinjection  Wells 


Ponds 


22X-17 
11X-18 
24X-17 


Shafts 


WV01 
WV02 
WV03 
WV04 
WV05 
WV06 


WW32 
WW12 
WW13 

WI19 
WI18 
WI17 


6411.0 
6490.0 


7420.0 


PONU  A  WN01 

POND  B  WN02 

PONU  C  WN03 

POND  A  SPRINGS  WN11 

POND  B  SPRINGS  WN12 

POND  C  SPRINGS  WN13 

POND  A  INLET  WN21 

POND  B  INLET  WN22 

POND  C  INLET  WN23 

POND  A-B  CROSSOVER  WN31 

POND  B  OUTLET  WN32 

POND  C  OUTLET  WN33 

BACKWASH  POND  WN04 

BACKWASH  POND  SPRINGS  WN14 

BACKWASH  POND  INLET  WN24 

BACKWASH  POND  OUTLET  WN34 

POND  A-B  DISCHARGE  WN40 


V/E  SHAFT  PROBE  HOLES  WZ01 

SERVICE  SHAFT  PROBE  HOLES  WZ02 

PRODUCTION  SHAFT  PROBE  HOLES  WZ03 

V/E  SHAFT  WATER  RING  WZ11 

SERVICE  SHAFT  WATER  RING  WZ12 

PRODUCTION  SHAFT  WATER  RING  WZ13 

V/E  SHAFT  SUMP  WZ21 

SERVICE  SHAFT  SUMP  WZ22 

PRODUCTION  SHAFT  SUMP  WZ23 

V/E  SHAFT  WZ31 

PRODUCTION  SHAFT  WZ33 

SHAFT  GROUT  HOLE  WZ41 


6764.0 
6953.6 


6950.0 


III-*0  7 


c 


V.   Water  (cont'd) 


Discharge  Monitoring 
Stations 


Before  Recompletions 
Station   Code  Elevation 


Recompletion  #1 
Station   Code    Date 


5 


Mobil    Wells 


NO  NAME  GULCH 

WU42 

UPPER  PICEANCE  CREEK 

WN41 

LOWER  PICEANCE  CREEK 

WN42 

HUNTER  CREEK 

WU02 

WILLOW  CREEK 

WUOl 

WELL  NO.  1 

MWOl 

6510 

WELL  NO.  2 

MW03 

6480 

WELL  NO.  3 

MW03 

6618 

WELL  NO.  12 

MW12 

6486 

WELL  NO.  13 

MW13 

6509 

. 


III-408 


Water 


Program 

U.S.G.S.  Stream 
Gauging  Station 


Alluvial  Wells 


Springs  and  Seeps 


Station  Designation 

Computer  Code 

Elevation 

09304800 

WU48 

09306007 

WU07 

09306036 

WU36 

09306039 

WU39 

09306042 

WU42 

09306061 

WU61 

09306050 

WU50 

09306052 

WU52 

09306058 

WU58 

09306033 

WU33 

09306025 

WU25 

09306015 

WU15 

09306028 

WU28 

09306022 

WU22 

09306200 

WUOO 

09306222 

WU62 

09306255 

WU55 

A-l 

WA01 

6282.2 

A- 2 

WA02 

6284.5 

A-3 

WA03 

6448.6 

A-4 

WA04 

0000.0 

A- 5 

WA05 

6345.0 

A-5A 

WA55 

6460.0 

A-5B 

WA56 

0000.0 

A-6 

WA06 

6360.0 

A-7 

WA07 

6383.8 

A-8 

WA08 

6409.0 

A-9 

WA09 

6540.2 

A-10 

WA10 

6610.6 

A-ll 

WA11 

6503.8 

A-12 

WA12 

6691.8 

A-13 

WA13 

0000.0 

CB  S-l 

WS01 

CB  S-2 

WS02 

CB  S-3 

WS03 

CB  S-4 

WS04 

CB  S-6 

WS06 

CB  S-6A 

WS66 

CB  S-7 

WS07 

CB  S-8 

WS08 

CB  S-9 

WS09 

CB  S-10  (W-3) 

WS10  (WS34) 

CB  Seep  A 

WS11 

S-102 

WS12 

CER-1 

WS21 

B-3 

WS22 

H-3 

WS23 

F-3 

WS24 

I  I  1-403 

V.       Water 


l 

Program 

Station  Designation 

Computer  Code 

Elevation 

Springs  and  Seeps 

Figure  4-A 

WS25 

(cont) 

W-4 

W-9 

CER-7 

S-9 

P3  &  P3A 

CER-6 

W-2  (S-9) 
S-2 

W-3  (CB  S-10) 
Figure  4 

S-11  (S-101) 
Oldland  Spring 

WS26 

WS27 

WS28 

WS29 

WS30 

WS31 

WS32 

WW33 

WS34  (WSIO) 

WS35 

WS36 

WS37 

Precipitation 

CB-020 

CB-023 

LH 

M 

SG 

CG 

JQS 

AB20 
AB23 
WROl 
WR02 
WR03 
WR04 
WR05 

( 

EFPC 

WR06 

EMFPC 

WR07 

UCBW 

WR08 

t 


, 


111-40* 


(. 


c 
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4.3  Station  Coordinates 

Environmental  monitoring  stations  have  been  specified  by  station  computer 
code,  latitude  and  longitude,  township  and  range,  Colorado  State  coordinates 
and  elevations  for  this  report  period.   In  cases  where  stations  represent  bio- 
logical transects  several  meters  in  length,  the  coordinates  reported  are  those 
of  a  point  on  the  map  near  the  station  label.  A  jacket  map  of  the  Tract  area 
(Figure  4.3-1)  showing  all  monitoring  stations  on  and  near  Tract  C-b,  required 
by  the  Developmental  Monitoring  Program,  and  a  jacket  map  (Vol.  I,  Figure 
2.2-1)  of  off  tract  monitoring  stations,  required  by  Water  Augmentation  Plan, 
are  designated  by  their  four-digit  computer  station  codes. 
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I  I  1-4  0 O 


c 

ENVIRONMENTAL 

STATION 

LATITUDE 

& 

CODE 

LONGITUDE 

I.  AIR  QUALITY 

AND  METEOROLOGY 

AA23 

39" 

47' 

43" 

108" 

12' 

57" 

AB20 

39" 

50' 

10" 

108" 

13' 

08" 

*AB23 

39" 

47' 

44»* 

108" 

12' 

54" 

AB24 

39" 

48' 

49" 

* 

108" 

12' 

21" 

DATA   COLLECTION   STATION   COORDINATES 


TOWNSHIP  &  RANGE 


C 


e 


AB26 

AC20 

AD42 

AD56* 

II.  BIOLOGY 
*BA01 

*BA02 

BA03 

BA04 

BA05 

BA06 

BA07 


39"  50'  08" 

108"  13'  06" 

39"  48'  58" 

108"  13'  08" 

39"  49'  31" 

108"  12'  23"* 


39"  50' 

108"  16' 

39"  50' 

108"  16' 

39"  49' 

108"  16' 

39"  49' 

108"  15' 

39"  48' 

108"  16' 

39"  48' 

108"  16' 

39"  47' 

108"  16' 


15"* 
12"* 

3"* 
4»* 

32" 
5" 

12" 
46" 

39" 

14" 

19" 

19" 

49" 
28" 


T3S  R96W  Sec  18 
NW1/4,  NW1/4,  NW1/4 

T2S  R97W  Sec  36 
NE1/4,  SE1/4,  NE1/4 

T3S  R96W  Sec  18 
NE1/4,  NW1/4,  NW1/4 

T3S  R96W  Sec  6 
NE1/4,  SW1/4,  SE1/4 


T2S  R97W  Sec  36 
NE1/4,  SE1/4,  NE1/4 

T3S  R97W  Sec  1 
SE1/4,  NE1/4,  SE1/4 

T3S  R96W  Sec  6 
NE1/4,  NW1/4,  NE1/4 


T2S  R97W  Sec  34 
SW1/4,  NE1/4,  NW1/4 

T2S  R97W  Sec  34 
SE1/4,  SW1/4,  NW/14 

T3S  R97W  Sec  3 
NE1/4,  NE1/4,  NW1/4 

T3S  R97W  Sec  3 
NE1/4,  NW1/4,  SE1/4 

T3S  R97W  Sec  3 
SW1/4,  SE1/4,  SW1/4 

T3S  R97W  Sec  10 
SE1/4,  SW1/4,  NW1/4 

T3S  R97W  Sec  10 
NW1/4,  SW1/4,  SW1/4 


STATE 
COORDINATES* 


N   180,000 
E  1,237,045 

N   194,845 
E  1,236,605 

N   180,000 
E  1,237,234 

N   186,542 
E  1,240,000 

N   166,900 
E  1,235,200 

N   194,594 
E  1,236,794 

N   187,548 
E  1,236,417 

N   190,760 
E  1,240,005 


N   195,788 
E  1,222,268 

N   194,594 
E  1,222,079 

N   191,388 
E  1,222,708 

N   189,371 
E  1,224,091 

N   186,039 
E  1,221,828 

N   184,028 
E  1,221,388 

N   181,074 
E  1,220,571 


ELEVATION 

6950' 
6280' 
6950' 
6750' 


6310' 
6720' 
6380' 


6480' 
6500' 
6640' 
6600' 

6720' 
6780' 
6860' 


*  Plane  Coordinate  Projection  Tables,  Colorado,  Special  Publication  No.  276,  U.S. 
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ENVIRONMENTAL 

DATA  COLLECTION  STATION 

COORDINATES 

STATION 

LATITUDE 

& 

TOWNSHIP  &  RANGE 

STATE 

CODE 

LONGITUDE 

COORDINATES* 

ELEVATION 

BA08 

39" 

47' 

33" 

T3S  R97W  Sec  16 

N 

179,497 

6860' 

108" 

16' 

38" 

NE1/4,  SE1/4,  NE1/4 

E 

1,218,748 

BA09 

39" 

47' 

9" 

T3S  R97W  Sec  16 

N 

177,108 

6940' 

108" 

16' 

49" 

SE1/4,  NW1/4,  SE1/4 

E 

1,218,805 

BAIO 

39" 

50' 

48" 

T2S  R97W  Sec  25 

N 

198,868 

6600' 

108" 

14' 

20" 

SW1/4,  SW1/4,  NW1/4 

E 

1,231,137 

BA11 

39" 

50' 

46" 

T2S  R97W  Sec  25 

N 

198,554 

6580' 

108" 

13' 

42" 

SE1/4,  NE1/4,  SW1/4 

E 

1,234,091 

BA12 

39" 

50' 

29" 

T2S  R97W  Sec  25 

N 

196,731 

6600' 

108" 

13' 

8" 

SE1/4,  SE1/4,  SE1/4 

E 

1,236,668 

BA13 

39" 

49' 

52" 

T2S  R96W  Sec  31 

N 

192,834 

6600' 

108" 

12' 

5" 

SE1/4,  NE1/4,  SE1/4 

E 

1,241,451 

BAH 

39" 

49' 

52" 

T2S  R96W  Sec  33 

N 

192,645 

6700' 

108" 

10' 

55" 

SW1/4,  NW1/4,  SW1/4 

E 

1,246,920 

BA15 

39" 

49- 

46" 

T2S  R96W  Sec  33 

N 

192,079 

6600' 

108" 

10' 

30" 

NW1/4,  SE1/4,  SW1/4 

E 

1,248,868 

BA16 

39" 

49' 

56" 

T2S  R97W  Sec  36 

N 

193,525 

6500' 

108" 

14' 

9" 

NW1/4,  NW1/4,  SW1/4 

E 

1,231,828 

BA17 

39" 

48' 

32" 

T3S  R97W  Sec  11 

N 

185,097 

6680' 

108" 

14' 

38" 

SW1/4,  NW1/4,  NE1/4 

E 

1,229,308 

BA18 

39" 

47' 

49" 

T3S  R97W  Sec  14 

N 

180,760 

6820' 

108" 

14' 

25" 

NW1/4,  NE1/4,  NE1/4 

E 

1,230,131 

BA19 

39" 

47' 

56" 

T3S  R97W  Sec  12 

N 

181,451 

6680' 

108" 

14' 

2" 

NE1/4,  SW1/4,  SW1/4 

E 

1,232,017 

BA20 

39" 

48' 

0" 

T3S  R96W  Sec  7 

N 

182,142 

6860' 

108" 

12' 

32" 

SE1/4,  SE1/4,  NW1/4 

E 

1,238,554 

BA21 

39" 

4' 

6" 

T3S  R96W  Sec  7 

N 

181,640 

6820' 

108" 

12' 

33" 

NE1/4,  SE1/4,  SW1/4 

E 

1,239,057 

BA22 

39" 

47' 

4" 

T3S  R96W  Sec  18 

N 

176,165 

6860' 

108" 

12' 

5" 

SE1/4,  NE1/4,  SW1/4 

E 

1,238,742 

BA23 

39" 

48' 

51" 

T3S  R96W  Sec  7 

N 

181,954 

6840" 

108" 

12' 

NE1/4,  SE1/4,  SE1/4 

E 

1,241,137 

*     Plane  Coordinate  Projection  Tables,    Colorado,    Special   Publication  No.    276,    U.S 
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ENVIRONMENTAL 

DATA  COLLECTION  STATION 

COORDINATES 

STATION 

LATITUDE 

& 

TOWNSHIP  &  RANGE 

STATE 

CODE 

LONGITUDE 

COORDINATES* 

ELEVATION 

BA24 

39" 

48' 

51" 

T3S  R96W  Sec  5 

N 

186,668 

6640' 

108" 

11' 

51" 

NE1/4,  SW1/4,  SW1/4 

E 

1,242,398 

BA25 

39" 

47' 

16" 

T3S,  R96W  Sec  17 

N 

177,045 

7000' 

108" 

11' 

46" 

NW1/4,  NE1/4,  SW1/4 

E 

1,242,457 

BA26 

39" 

48' 

8" 

T3S,  R96W  Sec  9 

N 

182,142 

6840' 

108" 

10' 

52" 

NW1/4,  NW1/4,  SW1/4 

E 

1,246,857 

BA27 

39" 

47' 

4" 

T3S  R96W  Sec  16 

N 

175,725 

7020' 

108" 

11' 

13" 

NW1/4,  SW1/4,  SW1/4 

E 

1,245,034 

BA28 

39" 

48' 

28" 

T3S  R97W  Sec  11 

N 

184,657 

6680' 

108" 

14' 

29" 

SE1/4,  NW1/4,  NE1/4 

E 

1,230,000 

BA29a 

39" 

47' 

43" 

T3S  R97W  Sec  14 

N 

180,068 

6860' 

108" 

14' 

16" 

NE1/4,  NE1/4,  NE1/4 

E 

1,230,885 

BA29b 

39" 

47' 

38" 

T3S  R97W  Sec  14 

N 

179,622 

6900' 

108" 

14' 

23" 

SW1/4,  NE1/4,  NE1/4 

E 

1,230,320 

BA30 

39" 

48' 

49" 

T3S  R96W  Sec  6 

N 

186,542 

6720' 

108" 

12' 

35" 

NE1/4,  SE1/4,  SW1/4 

E 

1,238,931 

BA31 

39" 

48' 

23" 

T3S  R96W  Sec  7 

N 

183,965 

6820' 

108" 

12' 

40" 

NE1/4,  SE1/4,  NW1/4 

E 

1,238,491 

BCOl 

39" 

47' 

56" 

T3S  R97W  Sec  8 

N 

181,137 

6860' 

108" 

11' 

58" 

NW1/4,  SW1/4,  SW1/4 

E 

1,241,640 

BC02 

39" 

47' 

48" 

T3S  R97W  Sec  11 

N 

180,634 

6860' 

108" 

14' 

22" 

SW1/4,  SE1/4,  SE1/4 

E 

1,230,382 

BC03 

39" 

46' 

57" 

T3S  R96W  Sec  17 

N 

175,097 

7100' 

108" 

12' 

1" 

SW1/4  SW1/4,  SW1/4 

E 

1,241,262 

BC04 

39" 

47' 

28" 

T3S  R97W  Sec  13 

N 

178,491 

6700' 

108" 

13' 

32" 

NW1/4,  SW1/4,  NE1/4 

E 

1,234,217 

BC05 

39" 

48' 

3" 

T3S  R96W  Sec  8 

N 

181,765 

6840' 

108" 

11' 

58" 

SE1/4,  NW1/4,  SW1/4 

E 

1,241,702 

BC06 

39" 

47' 

54" 

T3S  R96W  Sec  9 

N 

180,697 

6900' 

108" 

10' 

44" 

SE1/4,  SW1/4,  SW1/4 

E 

1,247,422 

BC07 

39" 

47' 

44" 

T3S  R97W  Sec  13 

N 

180,068 

6940' 

108" 

13' 

17" 

NW1/4,  NE1/4,  NE1/4 

E 

1,235,474 

*  Plane  Coordinate  Projection  Tables,   Colorado,    Special   Publication 
No.    276,   U.    S.   Government   Printing  Office. 
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ENVIRONMENTAL  DATA  COLLECTION  STATION  COORDINATES 


STATION 
CODE 

BC08 


BC09 
BC13 
BDOl 
BD02 
BD03 
BD04 
BD05 
BD06 
BD07 
BD08 
BD09 
BDIO 


LATITUDE 

& 

TOWNSHIP  &  RANGE 

STATE 

LONGITUDE 

COORDINATES* 

ELEVATION 

39" 

50' 

30" 

T2S  R97W  Sec  25 

N 

196,920 

6350' 

108" 

13' 

36" 

NW1/4,  SW1/4,  SW1/4 

E 

1,234,468 

39" 

49- 

30" 

T3S  R96W  Sec  5 

N 

190,634 

6400' 

108" 

11' 

53" 

NE1/4,  NW1/4,  NW1/4 

E 

1,242,331 

39" 

47' 

19" 

T3S  R96W  Sec  17 

N 

177,234 

6700' 

108" 

11' 

20" 

NE1/4,  NW1/4,  SE1/4 

E 

1,244,531 

39" 

50' 

59" 

T2S  R97W  Sec  26 

N 

200,000 

6380' 

108" 

14' 

26" 

SE1/4,  SE1/4,  NE1/4 

E 

1,230,697 

39" 

50' 

44" 

T2S  R97W  Sec  25 

N 

198,428 

6370' 

108" 

13' 

55" 

NW1/4,  NE1/4,  SW1/4 

E 

1,233,022 

39" 

50' 

34" 

T2S  R96W  Sec  30 

N 

197,171 

6420' 

108" 

12' 

57" 

SW1/4,  SW1/4,  SW1/4 

E 

1,237,548 

39" 

50' 

3" 

T2S  R96W  Sec  31 

N 

194,028 

6420' 

108" 

12' 

19" 

SW1/4,  SE1/4,  NE1/4 

E 

1,240,445 

39" 

50' 

9" 

T2S  R96W  Sec  32 

N 

194,468 

6420* 

108" 

11' 

41" 

NW1/4,  SEl/4,NWl/4 

E 

1,243,400 

39" 

49' 

46" 

T2S  R96W  Sec  33 

N 

192,017 

6500' 

108" 

10' 

34" 

NW1/4,  SE1/4,  SW1/4 

E 

1,248,554 

39" 

49' 

51" 

T2S  R97W  Sec  36 

N 

192,897 

6380' 

108" 

13' 

16" 

SW1/4,  NE1/4,  SE1/4 

E 

1,235,914 

39" 

49' 

46" 

T2S  R96W  Sec  31 

N 

192,394 

6360' 

108" 

12' 

43" 

NW1/4,  SE1/4,  SW1/4 

E 

1,238,491 

39" 

49' 

26" 

T3S  R96W  Sec  6 

N 

190,257 

6410' 

108" 

12' 

28" 

SW1/4,  NW1/4,  NE1/4 

E 

1,239,559 

39" 

49- 

17" 

T3S  R96W  Sec  5 

N 

189,245 

6420' 

108" 

11' 

49" 

NE1/4,  SW1/4,  NW1/4 

E 

1,242,582 

Coo 

rdinates 

Picked  Near  Transect  Map 

Code  Level 

39" 

47' 

53" 

T3S  R97W  Sec  9 

N 

181,514 

6900' 

108" 

16' 

35" 

NE1/4,  SE1/4,  SE1/4 

E 

1,220,068 

39" 

48' 

02" 

T3S  R97W  Sec  11 

N 

182,017 

6800' 

108" 

14' 

27" 

SW1/4,  NE1/4,  SE1/4 

E 

1,230,068 

39" 

46' 

40" 

T3S  R97W  Sec  24 

N 

173,651 

6860' 

108" 

13' 

32" 

NW1/4,  SW1/4,  NE1/4 

E 

1,234,091 

BF01 


BF02 


BF03 
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ENVIRONMENTAL  DATA  COLLECTION  STATION  COORDINATES 
TOWNSHIP  &  RANGE 


T3S  R97W  Sec  24 
NE1/4,  NE1/4,  SE1/4 

T3S  R96W  Sec  18 
NE1/4,  SE1/4,  NE1/4 

T3S  R96W  Sec  17 
NW1/4,  NE1/4,  NW1/4 

T3S  R96W  Sec  20 
SW1/4,  SE1/4,  SW1/4 

T3S  R96W  Sec  16 
NE1/4,  SW1/4,  NW1/4 

T2S  R97W  Sec  36 
SW1/4,  NE1/4,  NW1/4 

T3S  R97W  Sec  13 
NE1/4,  NW1/4,  NE1/4 

T2S  R96W  Sec  31 
SE1/4,  SE1/4,  SE1/4 

T3S  R96W  Sec  16 
SW1/4,  NW1/4,  NW1/4 

T3S  R97W  Sec  5 
SE1/4,  SE1/4,  SW1/4 

T3S  R97W  Sec  12 
SW1/4,  SW1/4,  SE1/4 

T3S  R96W  Sec  7 
SW1/4,  NW1/4,  SW1/4 

T3S  R96W  Sec  20 
NE1/4,  SE1/4,  NE1/4 

T3S  R96W  Sec  8 
NW1/4,  SW1/4,  SW1/4 

T3S  R97W  Sec  14 
NW1/4,  NE1/4,  NE1/4 

T3S  R96W  Sec  17 
SW1/4,  SW1/4,  SW1/4 
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STATION 
CODE 

ENVIRONMEN 

LATITUDE  & 
LONGITUDE 

BF04 

39' 

108" 

46'  25" 
13'  04" 

BF05 

39" 
108" 

47'  30" 
12'   9" 

BF06 

39" 
108" 

47'  44" 
11'  43" 

BF07 

39" 
108" 

46'  09" 
11'  49" 

BF08 

39" 

108" 

47'  31" 

ir    9" 

BG01 

39" 
108" 

50'  17" 
13'  58" 

BG02 

39" 
108" 

47-  46- 
13'  23" 

( 

BG03 

39" 
108" 

49'  39" 
12'  10" 

BG04 

39" 
108" 

47'  40" 
10'  55" 

BH01 

39" 

108" 

48'  46" 
15'  59" 

BH02 

39" 
108" 

47'  59" 
13'  38" 

BH03 

39" 
108" 

48'  14" 
13'   1" 

BH04 

39" 

108" 

46'  48" 
10'  56" 

BJ01 

39" 
108" 

47'  56" 
11'  58" 

BJ02 

39" 
108" 

47'  43" 
14'  23" 

BJ03 

39" 
108" 

46'  58" 
12'   3" 

STATE 

COORDINATES* 

ELEVATION 

N   172,017 

7190' 

E  1,236,228 

N   178,491 

6980' 

E  1,240,697 

N   179,874 

6940' 

E  1,242,771 

N   170,257 

6820' 

E  1,242,017 

N   178,491 

6950' 

E  1,245,411 

N   195,662 

6360' 

E  1,232,708 

N   180,320 

6940' 

E  1,234,971 

N   191,577 

6300' 

E  1,241,011 

N   179,371 

6860' 

E  1,246,542 

N   186,731 

6660' 

E  1,223,022 

N   181,640 

6780' 

E  1,233,902 

N   183,085 

6840' 

E  1,236,794 

N   174,091 

7120' 

E  1,246,291 

N   181,137 

6860' 

E  1,241,640 

N   180,194 

6870' 

E  1,230,320 

N   175,285 

7100' 

E  1,241,074 

*  1 


ENVIRONMENTAL  DATA  COLLECTION  STATION  COORDINATES 


i 


STATION 
CODE 

LATITUDE  & 
LONGITUDE 

TOWNSHIP  &  RANGE 

STATE 
COORDINATES* 

ELEVATION 

BJ04 

39" 
108" 

47' 
13' 

24" 
30" 

T3S  R97W  Sec  13 
SE1/4,  SW1/4,  NE1/4 

N 
E 

178,114 
1,234,405 

6700 ' 

BJ05 

39" 
108" 

48' 
11' 

08" 
54" 

T3S  R96W  Sec  8 
SE1/4,  NW1/4,  SW1/4 

N 
E 

182,268 
1,242,017 

6840" 

BJ06 

39" 

108" 

47' 
10' 

53" 
42" 

T3S  R96W  Sec  9 
SE1/4,  SW1/4,  SW1/4 

N 
E 

180,634 
1,247,611 

6880' 

III.  NOISE 

NA02 

39" 
108" 

50' 

14' 

43" 
19" 

T2S  R97W  Sec  25 
SW1/4,  NW1/4,  SW1/4 

N 
E 

198,302 
1,231,200 

6520' 

NA09 

39" 
108' 

49' 

14' 

08" 
17" 

T3S  R97W  Sec  2 
SE1/4,  SE1/4,  NE1/4 

N 
E 

188,679 
1,231,074 

6660' 

NA22 

39" 
108" 

50' 
14' 

43" 
19" 

T2S  R97W  Sec  25 
SW1/4,  NW1/4,  SW1/4 

N 
E 

198,302 
1,231,200 

6520' 

NBOl 

TS35  R96W  Sec  1 

N 
E 

187,422 
1,234,405 

NB15 

39" 
108" 

49' 
13' 

04" 
26" 

T3S  R97W  Sec  1 
NE/14,  NW1/4,  SE1/4 

N 
E 

188,177 
1,234,971 

6720' 

IV.  PHOTOGRAPHY 

PAOl 

39" 
108" 

51' 
11' 

50" 
23" 

T2S  R96W  Sec  20 
SW1/4,  SW1/4,  NE1/4 

N 
E 

204,714 
1,245,097 

7420' 

PA02 

39" 
108" 

50' 

14' 

44" 
5" 

T2S  R97W  Sec  25 
SE1/4,  NW1/4,  SW1/4 

N 
E 

198,365 
1,232,268 

6560' 

PA03 

39" 
108" 

50' 
14' 

23" 
7" 

T2S  R97W  Sec  36 
NE1/4,  NW1/4,  NW1/4 

N 
E 

196,291 
1,232,079 

6300' 

PA04 

39" 
108" 

49' 
13' 

58" 
11" 

T2S  R97W  Sec  26 
NE/14,  NE1/4,  SE1/4 

N 

E 

193,651 
1,236,354 

6410' 

PA05 

39" 
108" 

49* 
14' 

03" 
41" 

T3S  R97W  Sec  2 
NW1/4,  NW1/4,  SE1/4 

N 
E 

188,239 
1,229,119 

6410' 

PA06 

39" 
108" 

48* 
14' 

55" 
5" 

T3S  R97W  Sec  1 

SW1/4,  NW1/4,  SW1/4 

N 

E 

187,422 
1,231,954 

6770' 

PA07 

39" 
108" 

48' 
13' 

55" 
57" 

T3S  R97W  Sec  1 
SE1/4,  NW1/4,  SW1/4 

N 
E 

187,359 
1,232,582 

6770" 
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ENVIRONMENTAL 

DATA  COLLECTION  STATION 

COORDINATES 

STATION 
CODE 

LATITUDE  & 
LONGITUDE 

TOWNSHIP  &  RANGE 

STATE 

COORDINATES* 

ELEVATION 

PA08 

39" 
108" 

49' 
13' 

18" 
49" 

T3S  R97W  Sec  1 
NW1/4,  SE1/4,  NW1/4 

N 
E 

189,685 
1,233,274 

6760' 

PA09 

39" 
108" 

48' 
12' 

53" 
20" 

T3S  R96W  Sec  6 
NE1/4,  SW1/4,  SE1/4 

N 
E 

186,920 
1,240,131 

6750' 

PAIO 

39" 
108" 

49' 
11' 

30" 
50" 

T3S  R96W  Sec  5 
NE1/4,  NW1/4,  NW1/4 

N 
E 

190,634 
1,242,582 

6430' 

PAH 

39" 
108" 

48' 
11' 

41" 
47" 

T3S  R96W  Sec  5 
SW1/4,  SE1/4,  SW1/4 

N 
E 

185,662 
1,242,645 

6700' 

PA12 

39" 

108" 

48' 
11' 

47" 
28" 

T3S  R96W  Sec  5 
SW1/4,  SW1/4,  SE1/4 

N 
E 

186,228 
1,244,154 

6740' 

PA13 

39" 
108" 

49' 
11' 

33" 

44" 

T2S  R96W  Sec  32 
SE1/4,  SW1/4,  SE1/4 

N 
E 

190,885 
1,243,085 

6500' 

PAH 

39" 
108" 

48' 
14' 

22" 
29" 

T3S  R97W  Sec  11 
NE1/4,  SW1/4,  NE1/4 

N 
E 

184,091 
1,229,937 

6700' 

PA15 

39" 
108" 

48' 
14' 

21" 
3" 

T3S  R97W  Sec  12 
NE1/4,  SW1/4,  NW1/4 

N 
E 

183,902 
1,232,017 

6670' 

PA16 

39" 
108" 

47' 
13' 

56" 
49" 

T3S  R97W  Sec  12 
NE1/4,  SE1/4,  SW1/4 

N 
E 

181,325 
1,233,022 

6730' 

PA17 

39" 
108" 

48' 
13' 

35" 
19" 

T3S  R97W  Sec  12 
NW1/4,  NE1/4,  NE1/4 

N 
E 

185,285 
1,235,474 

6760' 

PA18 

39" 
108" 

48' 
13' 

31" 
10" 

T3S  R97W  Sec  12 
SW1/4,  NE1/4,  NE1/4 

N 
E 

184,782 
1,236,165 

6820' 

PA19 

39" 
108" 

47' 
12' 

50" 
57" 

T3S  R96W  Sec  7 
SW1/4,  SW1/4,  SW1/4 

N 
E 

180,697 
1,237,045 

6870' 

PA20 

39" 
108" 

48' 
12' 

4" 
47" 

T3S  R96W  Sec  7 
SW1/4,  NE1/4,  SW1/4 

N 
E 

182,017 
1,237,862 

6890' 

PA21 

39" 
108" 

47' 
12' 

46" 
5" 

T3S  R96W  Sec  18 
NE1/4,  NE1/4,  NE1/4 

N 
E 

180,068 
1,241,074 

6920' 

PA22 

39" 
108" 

48' 
11' 

16" 
34" 

T3S  R96W  Sec  8 
SE1/4,  SE1/4,  NW1/4 

N 
E 

183,085 
1,243,588 

6860' 

PA23 

39" 
108" 

48' 
10' 

38" 
57" 

T3S  R96W  Sec  8 
NE1/4,  NE1/4,  NE1/4 

E 
E 

185,222 
1,246,542 

6540' 
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ENVIRONMENTAL 

DATA  COLLECTION  STATION 

COORDINATES 

STATION 
CODE 

LATITUDE  & 
LONGITUDE 

TOWNSHIP  &  RANGE 

STATE 
COORDINATES* 

ELEVATION 

PA24 

ag- 
ios" 

47' 
10' 

57" 
44" 

T3S  R96W  Sec  9 
NE1/4,  SW1/4,  SW1/4 

N 
E 

181,074 
1,247,422 

6880' 

PA25 

39" 
108" 

48' 
10' 

10" 
24" 

T3S  R96W  Sec  9 
NE1/4,  NE1/4,  SW1/4 

N 
E 

182,268 
1,248,994 

6520' 

PA26 

39" 
108" 

47' 
13' 

25" 
39" 

T3S  R97W  Sec  13 
SE1/4,  SE1/4,  NW1/4 

N 
E 

178,239 
1,233,714 

6770' 

PA27 

39" 
108" 

47' 
12' 

22" 
58" 

T3S  R96W  Sec  18 
SW1/4,  SW1/4,  NW1/4 

N 
E 

177,862 
1,236,857 

6980' 

PA28 

39" 
108" 

47' 
12' 

8" 
58" 

T3S  R96W  Sec  18 
NW1/4,  SW1/4,  SW1/4 

N 
E 

176,417 
1,236,794 

7010' 

PA29 

39" 
108" 

46' 
11' 

57" 
20" 

T3S  R96W  Sec  17 
SW1/4,  SW1/4,  SE1/4 

N 
E 

175,034 
1,244,405 

6700' 

PA30 

39" 
108" 

46' 

10' 

58" 
48" 

T3S  R96W  Sec  16 
SW1/4,  SW1/4,  SW1/4 

N 
E 

175,034 
1,246,920 

7120' 

PA31 

39" 

108" 

47' 
10' 

46" 
45" 

T3S  R96W  Sec  16 
NE1/4,  NW1/4,  NW1/4 

N 
E 

179,874 
1,247,359 

6920' 

PA32 

39" 
108" 

47' 
10' 

25" 
18" 

T3S  R96W  Sec  16 
SW1/4,  SW1/4,  NE1/4 

N 
E 

177,737 
1,249,371 

6640' 

PA33 

39" 
108" 

46' 
13' 

58" 
00" 

T3S  R96W  Sec  18 
SW1/4,  SW1/4,  SW1/4 

N 
E 

175,411 
1,236,605 

7060' 

PA34 

39" 
108" 

46' 
12' 

53" 

5" 

T3S  R96W  Sec  19 
NE1/4,  NE1/4,  NE1/4 

N 
E 

174,720 
1,240,948 

7120' 

PA35 

39" 
108" 

45' 
13' 

21" 
6" 

T3S  R97W  Sec  25 
NE1/4,  SE1/4,  SE1/4 

N 
E 

165,537 
1,235,851 

7400' 

V.  WATER 

WAOl 

39" 
108" 

50' 
13' 

31" 
54" 

T2S  R97W  Sec  25 
SW1/4,  SE1/4,  SW1/4 

N 
E 

197,108 
1,233,085 

6300' 

WA02 

39" 
108" 

50' 
14' 

10" 
37" 

T2S  R97W  Sec  35 
NE1/4,  SW1/4,  NE1/4 

N 

E 

195,034 
1,229,685 

6280' 

WA03 

39" 
108" 

48' 
14' 

48" 
32" 

T3S  R97W  Sec  2 
NE1/4,  SW1/4,  SE1/4 

N 
E 

186,731 
1,229,811 

6460' 
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ENVIRONMENTAL 

DATA  COLLECTION  STATION 

COORDINATES 

STATION 
CODE 

LATITUDE  & 
LONGITUDE 

TOWNSHIP  &  RANGE 

STATE 
COORDINATES* 

ELEVATION 

WA04 

39" 

108" 

47' 
13' 

26" 
35" 

T3S  R97W  Sec  13 
SW1/4,  SW1/4,  NE1/4 

N 
E 

178,302 
1,234,028 

6700' 

WA05 

39" 
108" 

50' 
13' 

4" 
14" 

T2S  R97W  Sec  36 
SW1/4,  SE1/4,  NE1/4 

N 
E 

194,217 
1,236,102 

6330' 

WA06 

39" 

108" 

49' 
12' 

36" 
25" 

T2S  R96W  Sec  31 
SE1/4,  SW1/4,  SE1/4 

N 
E 

191,262 
1,239,874 

6360' 

WA07 

39" 
108" 

49' 
11' 

31" 
59" 

T3S  R96W  Sec  5 
NW1/4,  NW1/4,  NW1/4 

N 
E 

190,697 
1,241,891 

6370' 

WA08 

39" 

108" 

49' 
11' 

12" 
8" 

T3S  R96W  Sec  5 
SW1/4,  SE1/4,  NE1/4 

N 
E 

188,679 
1,245,788 

6400' 

WA09 

39" 
108° 

48' 
10' 

10" 
22" 

T3S  R96W  Sec  9 
NE1/4,  NE1/4,  SW1/4 

N 
E 

182,268 
1,249,182 

6420' 

WAIO 

39" 
108" 

47' 
10' 

25" 
24" 

T3S  R96W  Sec  16 
SE1/4,  SE1/4,  NW1/4 

N 
E 

177,800 
1,248,931 

6580' 

WA11 

39" 
108" 

48' 
11' 

18" 
7" 

T3S  R96W  Sec  8 
SW1/4,  SE1/4,  NE1/4 

N 
E 

183,211 
1,245,725 

6550' 

WA12 

39" 

108" 

46' 
11' 

58" 
25" 

T3S  R96W  Sec  17 
SW1/4,  SW1/4,  SE1/4 

N 
E 

175,159 
1,244,028 

6700' 

WA13 

39" 
108" 

47' 
12' 

13" 
34" 

T3S  R96W  Sec  18 
SW1/4,  NW1/4,  SE1/4 

N 
E 

176,857 
1,238,679 

6840' 

WC91/WD91 
WE91/WG91 

39" 
108" 

47' 
14' 

48" 
20" 

T3S  R97W  Sec  11 
SE1/4,  SE1/4,  SE1/4 

N 
E 

180,634 
1,230,571 

6873.0' 

WC17/WD17 
WE17/WG17 

39" 
108" 

46' 

10' 

58" 

51" 

T3S  R96W  Sec  16 
SW1/4,  SW1/4,  SW1/4 

N 
E 

175,034 
1,246,668 

7038.6' 

WDOl 

39" 

108" 

48' 
14' 

52" 
3" 

T3S  R96W  Sec  1 
NE1/4,  SW1/4,  SW1/4 

N 
E 

187,045 
1,232,079 

6763.4' 

WD02 

39" 
108" 

48' 
12' 

56" 
22" 

T3S  R96W  Sec  6 
SE1/4,  NW1/4,  SE1/4 

N 
E 

197,234 
1,240,000 

6737.0' 

WD11/WE11 

39" 
108" 

48' 
14' 

52" 
35" 

T3S  R96W  Sec  2 
NW1/4,  SE1/4 

N 
E 

187,171 
1,229,600 

6425.0' 

WD12/WG12 

39" 
108" 

48' 
14' 

52" 
36" 

T3S  R97W  Sec  2 
NE1/4,  SW1/4,  SE1/4 

N 
E 

187,171 
1,229,497 

6428.8' 
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ENVIRONMENTAL 

DATA  COLLECTION  STATION 

COORDINATES 

STATION 
CODE 

LATITUDE  & 
LONGITUDE 

TOWNSHIP  &  RANGE 

STATE 
COORDINATES* 

ELEVATION 

WD14/WD15 

T3S  R96W  Sec  7 
NE1/4,  SW1/4 

N 
E 

180,200 
1,238,300 

6909.0' 

WD18/WE18 
WG18 

39" 
108" 

45' 

13' 

19" 
08" 

T3S  R97W  Sec  25 
SE1/4,  SE1/4 

N 
E 

165,438 
1,235,125 

7386.6' 

WD19 

39" 
108" 

49' 
11' 

31" 

59" 

T3S  R96W  Sec  5 
NW1/4,  NW1/4,  NW1/4 

N 
E 

190,760 
1,241,891 

6384.4' 

WD20/WE20 
WG20 

39" 
108" 

49' 
12' 

33" 

24" 

T3S  R96W  Sec  31 
SE1/4,  SW1/4,  SE1/4 

N 
E 

191,011 
1,239,937 

6358.0' 

WD21/WE21 
WG21/WH21 

39" 
108" 

48' 
13' 

57" 
24" 

T3S  R97W  Sec  13 
SE1/4,  SW1/4,  SE1/4 

N 
E 

175,348 
1,234,782 

6813.3' 

WD41/WE41 
WG41 

39" 
112° 

38' 
10' 

21" 
06" 

T3S  R96W  Sec  7 
NE1/4,  SW1/4 

N 
E 

182,000 
1,238,000 

6909.0' 

WD51/WE51 
WG51 

39" 
108" 

47* 
13' 

36" 
06" 

T3S  R97W  Sec  13 
NE1/4,  NE1/4,  NE1/4 

N 
E 

180,257 
1,236,291 

6953.6' 

WD52/WE52 
WG52 

39" 
108" 

47' 
12' 

48" 
7" 

T3S  R96W  Sec  7 
SE1/4,  SE1/4,  SE1/4 

N 
E 

180,320 
1,240,948 

6903.1' 

WD57 

39" 

108" 

46' 

10' 

47" 
51" 

T3S  R96W  Sec  16 
SW1/4,  SW1/4,  SW1/4 

N 
E 

175,034 
1,246,668 

7036.0' 

WD61/WE61 
WG61 

39" 
108" 

48' 
12' 

13" 
32" 

T3S  R96W  Sec  7 
NW1/4,  NW1/4,  SE1/4 

N 
E 

182,897 
1,239,057 

6890.7' 

WD90 

39" 
108" 

47' 
13' 

46" 
05" 

T3S  R97W  Sec  13 
NE1/4,  NE1/4 

N 
E 

180,312 
1,236,375 

6952.5' 

WE03 

39" 
108" 

48' 
11' 

51" 
29" 

T3S  R96W  Sec  5 
NW1/4,  SW1/4,  SE1/4 

N 
E 

186,605 
1,244,091 

6743.1' 

WE04 

39" 

108" 

47' 
12' 

11" 
4" 

T3S  R96W  Sec  17 
SE1/4,  NW1/4,  SW1/4 

N 
E 

176,542 
1,241,074 

7057.3' 

WI17 

WI18 

39" 
108" 

47' 
13' 

46" 

05" 

N 
E 

180,300 
1,236,375 

6950.0' 

WI19 

WPOl 

39" 
108" 

49' 
11' 

35" 
2" 

T2S  R96W  Sec  32 
SE1/4,  SE1/4,  SE1/4 

N 
E 

190,948 
1,246,291 

6380' 
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c 


c 


EN 

i/IRONMENTAL 

STATION 

LATITUDE 

& 

CODE 

LONGITUDE 

WP02 

39" 

49' 

41" 

108" 

12' 

2" 

WP03 

39" 

51' 

03" 

108" 

15' 

27" 

WROl 

40" 

00' 

108" 

12' 

WR02 

40" 

02' 

WR03 

WR04 

WR05 

WR06 

WR07 

WSOl 

39" 

49' 

30" 

108" 

11' 

2" 

WS02 

39" 

48' 

3" 

108" 

10' 

16" 

WS03 

39" 

49' 

1" 

108" 

11' 

9" 

WS04 

39" 

48' 

1" 

108" 

10' 

13" 

WS06 

39" 

50' 

23" 

108" 

14' 

38" 

WS07 

39" 

50' 

17" 

108" 

14' 

33" 

WS08 

39" 

48* 

57" 

108" 

14' 

48" 

WS09 

39" 

47' 

51" 

108" 

14' 

53" 

WSIO 

39" 

47' 

16" 

108" 

15' 

2" 

DATA  COLLECTION  STATION  COORDINATES 


TOWNSHIP  &  RANGE 


T2S  R96W  Sec  32 
NW1/4,  SW1/4,  SW1/4 

T2S  R97W  Sec  26 
NW1/4,  SW1/4,  NW1/4 

T1S  R96W  Sec  6 


TIN  R94W  Sec  7 
T4S  R97W  Sec  34 
T2S  R100W  Sec  14 
T5S  R94W  Sec  26 
T6S  R94W  Sec  2 


T3S  R96W  Sec  5 
NE1/4,  NE1/4,  NE1/4 

T3S  R96W  Sec  9 
SW1/4,  NW1/4,  SE1/4 

T3S  R96W  Sec  5 
NW1/4,  NE1/4,  NE1/4 

T3S  R96W  Sec  9 
NE1/4,  SW1/4,  SE1/4 

T2S  R97W  Sec  35 
NE1/4,  NW1/4,  NE1/4 

T2S  R97W  Sec  35 
SW1/4,  NE1/4,  NE1/4 

T3S  R97W  Sec  11 
SE1/4,  NE1/4,  SE1/4 

T3S  R97W  Sec  14 
NW1/4,  NE1/4,  SW1/4 

T3S  R97W  Sec  2 
SE1/4,  NE1/4,  SW1/4 


STATE 

COORDINATES* 

ELEVATION 

N  1,191,702 

6300' 

E  1,241,702 

N   200,502 

6220' 

E  1,225,977 

OFF  TRACT 

6140' 

OFF  TRACT 

6347' 

OFF  TRACT 

OFF  TRACT 

OFF  TRACT 

OFF  TRACT 

OFF  TRACT 

N   190,445 

6380' 

E  1,246,291 

N   181,577 

6540' 

E  1,249,622 

N   190,634 

6360' 

E  1,245,788 

N   181,388 

6550' 

E  1,249,874 

N   196,354 

6260' 

E  1,229,622 

N   195,788 

6280' 

E  1,230,000 

N   187,674 

6400' 

E  1,228,554 

N   181,011 

6550' 

E  1,227,988 

N   177,485 

6580' 

E  1,227,171 

*  Plane  Coordinate  Projection  Tables,  Colorado,  Special  Publication 
No.  276,  U.  S.  Government  Printing  Office. 
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, 


I 


ENVIRONMENTAL 

DATA  COLLECTION  ! 

STATION 

COORDINATES 

STATION 
CODE 

LATITUDE  & 
LONGITUDE 

TOWNSHIP  &  RANGE 

STATE 
COORDINATES* 

ELEVATION 

WS11 

N   182,900 
E  1,238,400 

WS12 

N   194,800 
E  1,236,300 

WS21 

39" 

108" 

51' 
19' 

20" 
15" 

T2S,  R97W,  Sec 
SW1/4,  SE1/4 

19 

OFF  TRACT 

WS22 

39" 
108" 

49' 
24' 

29" 
56" 

T2S,  R98W,  Sec 
SW1/4,  SE1/4 

32 

OFF  TRACT 

WS23 

39" 
108" 

47' 
17' 

22" 
57" 

T3S,  R97W,  Sec 
NW1/4,  SE1/4 

17 

OFF  TRACT 

WS24 

39" 
108" 

46' 
22' 

27" 
43" 

T3S,  R98W,  Sec 
NW1/4,  SE1/4 

22 

OFF  TRACT 

WS25 

39" 
108" 

42' 
29' 

56" 
03" 

T4S,  R99W,  Sec 
NE1/4,  SE1/4 

10 

OFF  TRACT 

WS26 

39" 

108" 

47' 
15' 

37" 
51" 

T3S,  R97W,  Sec 
Center 

27 

OFF  TRACT 

WS27 

39" 
108" 

40' 
16' 

51" 
50" 

T4S,  R97W,  Sec 
SW1/4,  SE1/4 

21 

OFF  TRACT 

WS28 

39" 
108" 

44' 
10' 

50" 
05" 

T3S,  R96W,  Sec 
SW1/4,  NE1/4 

33 

OFF  TRACT 

WS29 

39" 
108" 

40' 
12' 

55" 

50" 

T4S,  R96W,  Sec 
SW1/4,  SW1/4 

19 

OFF  TRACT 

WS30 

39" 
108" 

47' 
06' 

42" 
09" 

T3S,  R95W,  Sec 
NW1/4,  NW1/4 

18 

OFF  TRACT 

WS31 

39" 

108" 

48' 
10' 

25" 
34" 

T3S,  R96W,  Sec 
SE1/4,  NW1/4 

9 

N   184,187 
E  1,248,184 

WS32 

39" 
108" 

47' 
14' 

36" 
59" 

T3S,  R97W,  Sec 
NE1/4,  NW1/4 

14 

OFF  TRACT 

WS33 

39" 
108" 

47' 
10' 

18" 
22" 

T3S,  R96W,  Sec 
NE1/4,  SW1/4 

16 

OFF  TRACT 

WS34 

39" 
108" 

47' 
15' 

17" 
03" 

T3S,  R97W,  Sec 
NW1/4,  SW1/4 

14 

OFF  TRACT 

*  Plane  Coordinate  Projection  Tables,  Colorado,  Special  Publication  No.  276,  U.S. 

Government  Printing  Office.  III-^£ 
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ENVIRONMENTAL  DATA  COLLECTION  STATION  COORDINATES 


C 


C 


STATION 
CODE+ 

LATITUDE  & 
LONGITUDE 

TOWNSHIP  &  RANGE 

STATE 
COORDINATES* 

ELEVATION 

WS36 

39" 
108" 

48-  42" 
10'  52" 

N 
E 

185,500 
1,247,000 

WUOl 

39" 
108" 

46'  10" 
15'  16" 

T3S  R97W  Sec  22 
El/4,  Nl/4,  El/4 

N 
E 

170,875 
1,225,875 

WU02 

T3S  R97W  Sec  8 
SEl/4,  Sl/4,  El/4 

OFF  TRACT 

WU07 

39" 
108" 

49'  31" 
10'  59" 

T3S  R96W  Sec  5 
NE1/4,  NE1/4,  NE1/4 

N 
E 

190,634 
1,246,542 

6400 

WU15 

39" 
108" 

47'  20" 
10'  23" 

T3S  R96W  Sec  16 
NE1/4,  NE1/4,  SWl/4 

N 
E 

177,234 
1,248,931 

6600 

WU22 
WU25 

39" 
108" 

39" 
108" 

48'  45" 
10'  60" 
46'  57" 
11'  21" 

T3S  R96W  Sec  5 
SEl/4,  SEl/4,  SEl/4 
T3S  R96W  Sec  17 
SEl/4,  SWl/4,  SEl/4 

N 
E 
N 
E 

185,914 
1,246,354 

175,097 
1,244,342 

6460 
6680' 

WU28 

39" 
108" 

48'  42" 
11'  0 

T3S  R96W  Sec  5 
SEl/4,  SEl/4,  SEl/4 

N 
E 

185,662 
1,246,291 

6460' 

WU33 

39" 
108" 

47'  15" 
12'  34" 

T3S  R96W  Sec  18 
SEl/4,  NE1/4,  SWl/4 

N 
E 

177,045 
1,238,742 

6860' 

WU36 

39" 

108" 

49'  28" 
11'  54" 

T3S  R96W  Sec  5 
NE1/4,  NW1/4,  NW1/4 

N 
E 

190,382 
1,242,268 

6380' 

WU39 

39" 
108" 

49'  34" 
12'  27" 

T2S  R96W  Sec  31 
SWl/4,  SWl/4,  SEl/4 

N 
E 

191,137 
1,239,685 

6380' 

WU42 

39" 

108" 

50'  3" 
13'  13" 

T2S  R97W  Sec  36 
SEl/4,  SEl/4,  NE1/4 

N 
E 

194,091 
1,236,228 

6430' 

WU45 

39" 
108" 

50'8" 
13'14" 

T2S  R97W  Sec  36 
SEl/4,  NE1/4 

WU50 

39" 

108" 

47'  43" 
13'  39" 

T3S  R97W  Sec  13 
NE1/4,  NE1/4,  NW1/4 

N 
E 

180,000 
1,233,714 

6660' 

WU52 

39" 
108" 

48'  49" 
14'  34" 

T3S  R97W  Sec  2 
NE1/4,  SWl/4,  SEl/4 

N 
E 

186,857 
1,229,685 

6460' 

WU58 

39" 
108" 

50'  12" 
14'  36" 

T2S  R97W  Sec  35 
NE1/4,  SWl/4,  NE1/4 

N 
E 

195,222 
1,229,748 

6280' 

Plane  Coord 

in ate  Projection  Tabl 

es,  Colorado,  Special 

Publication  No.  276, 

U.S. 

Government  Printing  Office. 

+  Multiple  station  codes   at   the  same   location    indicates   samples   taken   at   different 

depths.  III-422 
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ENVIRONMENTAL 

DATA  COLLECTION  STATION 

COOR 

DINATES 

STATION 
CODE+ 

LATITUDE  & 
LONGITUDE 

TOWNSHIP  &  RANGE 

STATE 
COORDINATES* 

ELEVATION 

WU61 

39" 

108" 

51' 
15' 

3" 
31" 

T2S  R97W  Sec  27 
NE1/4,  SE1/4,  NE1/4 

N 
E 

220,502 
1,225,600 

6220' 

WVOl 

39" 
108" 

49' 
16' 

26" 
39" 

T3S  R97W  Sec  4 

OFF  TRACT 

6411' 

WV02 

39" 
108" 

48' 
08' 

35" 
49" 

T3S  R96W  Sec  10 

OFF  TRACT 

6490' 

WV03 

39" 
108" 

48' 
05' 

00" 
11" 

WV04 

41" 
108" 

09' 
13' 

19" 

28" 

T4S  R96W  Sec  9 

N 
E 

675,219 
1,249,792 

WV05 

39" 
108" 

41' 

05' 

53" 
24" 

T4S  R95W  Sec  18 

OFF  TRACT 

7420' 

WV37 

39" 
108" 

48' 
12' 

01" 
42" 

T3S  R96W  Sec  7 
NE1/4,  SW1/4 

N 
E 

181,750 
1,238,250 

6909.0' 

WV40 

39" 
108" 

48' 
12' 

01" 
14" 

T3S  R96W  Sec  7 
NE1/4,  SW1/4 

N 
E 

181,750 
1,238,125 

6909.0' 

WW12 

39" 
108" 

48' 
13' 

42" 
29" 

T3S  R97W  Sec  1 
SE1/4,  SW1/4,  SE1/4 

N 
E 

185,977 
1,234,720 

6780' 

WW13 

39" 
108" 

47' 
13' 

46" 
05" 

N 
E 

180,272 
1,236,438 

6953.6' 

WW22 

39" 
108" 

48' 
13' 

42" 
29" 

T3S  R97W  Sec  1 
SE1/4,  SW1/4,  SE1/4 

N 
E 

185,977 
1,234,720 

6764.0' 

WX02 

39" 
108" 

48' 
12' 

56" 
22" 

T3S  R96W  Sec  6 
SE1/4,  NW1/4,  SE1/4 

N 
E 

187,234 
1,240,000 

6730' 

WX04 

39" 
108" 

47' 

12' 

11" 
4" 

T3S  R96W  Sec  17 
SE1/4,  NW1/4,  SW1/4 

N 
E 

176,542 
1,241,074 

7040' 

WXIO 

39" 

108" 

47' 
13' 

46" 
06" 

T3S  R97W  Sec  13 
NE1/4,  NE1/4,  NE1/4 

N 
E 

180,257 
1,236,291 

6950' 

WX12/WY12 

39" 
108" 

48' 
14' 

52" 
36" 

T3S  R97W  Sec  2 
NE1/4,  SW1/4,  SE1/4 

N 
E 

187,171 
1,229,497 

6440' 

I) 


. 


*  Plane  Coordinate  Projection  Tables,  Colorado,  Special  Publication  No.  276,  U.S. 
Government  Printing  Office. 

+  Multiple  station  codes  at  the  same  location  indicates  samples  taken  at  different 
depths.  III-423 
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ENVIRONMENTAL  DATA  COLLECTION  STATION  COORDINATES 


(. 


STATION 
CODE+ 

LATITUDE  & 
LONGITUDE 

TOWNSHIP  &  RANGE 

STATE 
COORDINATES* 

ELEVATION 

WX17/WY17 

39" 
108" 

46' 
10' 

58" 
51" 

T3S  R96W  Sec  16 
SW1/4,  SW1/4,  SW1/4 

N   175,034 
E  1,246,668 

7040' 

WX19 

39" 
108" 

49 ' 
11' 

31" 
59" 

T3S  R96W  Sec  5 
NW1/4,  NW1/4,  NW1/4 

N   190,760 
E  1,241,891 

6370' 

WX20 

39" 

108" 

49- 
12' 

33" 

24" 

T2S  R96W  Sec  31 
SE1/4,  SW1/4,  SE1/4 

N   191,011 
E  1,239,937 

6350' 

WX21 

39" 

108" 

48' 
13' 

57" 
24" 

T3S  R97W  Sec  13 
SE1/4,  SW1/4,  SE1/4 

N   175,348 
E  1,234,782 

6870' 

WX32 

39" 
108" 

48' 
13' 

26" 
36" 

T3S  R97W  Sec  12 
NW1/4,  SW1/4,  NE1/4 

N   184,342 
E  1,234,091 

6840' 

WX33 

39" 

108" 

49- 
13' 

0" 
28" 

T3S  R97W  Sec  1 
SE1/4,  NW1/4,  SE1/4 

N   187,800 
E  1,234,845 

6720' 

WX38 

39" 

108" 

48' 
12' 

05" 
40" 

T3S  R96W  Sec  7 
NE1/4,  SW1/4 

N   182,100 
E  1,238,400 

6909.0' 

WX41 

39" 

108" 

49 » 
13' 

32" 

08" 

N   191,000 
E  1,236,500 

6460.0' 

WX44/WY45 
/WY46 

39" 

108" 

48' 
12' 

1" 
44" 

T3S  R96W  Sec  7 
SW1/4,  NE1/4,  SW1/4 

N   181,765 
E  1,238,114 

6910' 

WX55/WY52 
/WY54 

39" 

108" 

47' 
12' 

48" 
7" 

T3S  R96W  Sec  7 
SE1/4,  SE1/4,  SE1/4 

N   180,320 
E  1,240,948 

6900' 

WX63/WY61 
WY62 

39" 

108" 

48' 
12' 

13" 
32" 

T3S  R96W  Sec  7 
NW1/4,  NW1/4,  SE1/4 

N   182,897 
E  1,239,057 

6870' 

WX64/WY64 

39" 
108" 

55' 
13' 

16" 
01" 

OFF  TRACT 

7178.0' 

WX65/WY65 

39" 
108" 

51' 
21' 

36" 
00" 

OFF  TRACT 

6390.0' 

WX67/WY67 

39" 
108" 

52' 
15' 

55" 
42" 

OFF  TRACT 

6740.0' 

WX69/WY69 

39" 

108" 

53' 
05' 

10" 
04" 

OFF  TRACT 

7350.0' 

WX71/WY71 

39" 
108" 

47' 
21' 

47" 
49" 

T3S  R98W  Sec  11 

OFF  TRACT 

6580.0' 

*  Plane  Coor 

-dinate 

Projection 

Tables,  Colorado,  Special 

Publ icat ion  No. 

276,  U.S. 

Government  Printing  Office 


+  Multiple   station  codes   at   the   same   location   indicates   samples  taken   at   different 
depths.  III-424 


ENVIRONMENTAL  DATA  COLLECTION  STATION  COORDINATES 


STATION 
CODE+ 

WX72/WY72 


WX73 


LATITUDE  & 
LONGITUDE 

39"  45'  40" 
108"  19'  12" 

41"  09'  26" 
108"  08'  15" 


TOWNSHIP  &  RANGE 


T4S  R95W  Sec  32 


WX74 


STATE 
COORDINATES* 

OFF  TRACT 


N   675,219 
E  1,273,792 

OFF  TRACT 


ELEVATION 
6805.0' 

8142.3' 


WX75 

41" 
108" 

08' 
09' 

48" 
03" 

T5S 

R95W  Sec  6 

WX82 

39" 
108" 

48' 
10' 

13" 
13" 

WX92/WY91 

39" 
108" 

47' 
14' 

48" 
20" 

T3S  R97W  Sec  11 
SE1/4,  SE1/4,  SE1/4 

WY01 

1 

39" 
108" 

48' 

14' 

52" 
3" 

T3S  R97W  Sec  1 
NE1/4,  SWl/4,  SWl/4 

WY03 

% 

39" 
108" 

48' 
11' 

51" 
29" 

T3S  R96W  Sec  5 
NW1/4,  SWl/4,  SE1/4 

WY44 
WV66 

3 

39" 
108" 

48' 
12' 

01" 
44" 

<f 

39" 
108" 

50' 
16' 

41" 
04" 

T2S 

R97W  Sec  27 

WY68  - 

39" 
108" 

45' 
12' 

55" 

31" 

WY70 
/ 

(. 

^ 

39" 

45' 

51" 

03  " 

T3S 
T4S 

R99W  Sec  26 
R96W  Sec  6 

J:UO 

108" 

CO 

12' 

58" 

WY75 

1 

*? 

39" 

45' 

91  ■ 

59" 

49" 
35" 

T3S 

R96W  Sec  29 

y 

luo 

108" 

C  I 

25' 

yae 

^ 

39" 
108" 
108" 

45' 
10' 
10' 

02" 

04" 
24" 

T3S 
T3S 

NE1, 

R96W  Sec  33 
R96W  Sec  9 
'4,  NE1/4,  SWl/4 

N   671,467.4 
E  1,269,951.5 

N   182,562 
E  1,249,938 

N   180,634 
E  1,230,571 

N   187,045 
E  1,232,079 

N   186,605 
E  1,244,091 

N   181,772 
E  1,238,125 

OFF  TRACT 


OFF  TRACT 


OFF  TRACT 
OFF  TRACT 


N   169,250 
E  1,242,500 


OFF  TRACT 
N   182,457 
E  1,249,057 


7583.2' 

6909.0' 

6870' 

6780' 

6740' 

6909.0' 

6286.0' 

6840.0' 


7070.0' 
7145.0' 


6820.0' 
7020.0' 


6865.0' 
6540' 


*  Plane  Coordinate  Projection  Tables,  Colorado,  Special  Publication  No  276,  U.S. 
Government  Printing  Office. 

+  Multiple  station  codes  at  the  same  location  indicates  samples  taken  at  different 
depths.  III-^b 
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ENVIRONMENTAL  DATA  COLLECTION  STATION 


STATION 
CODE+ 

WY77 


WY78 
WY79 
WY81 


C 


WZ03 


LATITUDE  & 
LONGITUDE 

41"  08'  44" 
108°  21'  09" 
108"  13'  20" 

39"  43'  53" 
108"  12'  58" 

39"  51'  10" 
108"  25'  35" 

39"  48'  12" 
108"  10'  24" 

39"  42'  02" 
108"  13'  20" 

39"  48'  28" 
108"  13'  27" 

39"  48'  26" 
108"  13'  28" 


TOWNSHIP  &  RANGE 


SE1/4,  NW1/4,  SE1/4 
T4S  R96W  Sec  6 

T2S  R98W  Sec  30 


T3S  R96W  Sec  9 
NE1/4,  NE1/4,  SW1/4 

T3S  R96W  Sec  1 
NE1/4,  NW1/4,  SE1/4 


COORDINATES 

STATE 
COORDINATES* 

ELEVATION 

N   672,812 
E  1,214,479 
E  1,235,461 

7777.8' 
6720' 

OFF  TRACT 

7145.0' 

OFF  TRACT 

7020.0' 

N   182,457 
E  1,249,057 

6540' 

N   188,015 
E  1,235,461 

6720' 

N   184,592 
E  1,234,798 

N   184,306 
E  1,234,705 

( 


*  Plane  Coordinate  Projection  Tables,  Colorado,  Special  Publication  No  276,  U.S.    ( 
Government  Printing  Office. 

+  Multiple  station  codes  at  the  same  location  indicates  samples  taken  at  different 

depths. 
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5.0  Special  Reports 

This  section  contains  the  following  reports: 

o  Water  Quality  Analysis  of  Effluent  on  Tract  C-b 

•  Water  Quality  Analysis  of  Alluvial  Wells  on  Tract  C-b 

e  Results  from  Polynuclear  Aromatic  Hydrocarbon  Analyses  for  Well  Water 
Samples  from  Tract  C-b 
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A       DIVISION      OF       K  A  M  A  N       SCIENCES       CORPORATION 


DENVER  OFFICE 

Cherry  Creek  Plaza  II 

650  South  Cherry  Street,  Suite  310 

Denver,  Colorado  80222 

Telephone  (303)  393-0551 


October  30,   1981 


C 


Mr.   Ed  Baker 

Cathedral  Bluffs  Shale  Oil  Company 

Star  Route 

Rifle,  CO  81650 

Dear  Ed: 

Pursuant  to  our  conversation  on  30  October  1981,  enclosed  please  find  for 
your  review  the  analytical  results  from  Tempo's  sampling  plan.  As  I 
indicated  in  the  sampling  plan  sent  to  you  on  9  September  1981,  the  sampling 
will  be  conducted  on  a  monthly  basis  for  a  year.     Therefore,  I'll  send  you 
the  results  each  month. 

If  you  have  any  questions  or  comments,  please  give  me  a  call  at  the  above 
number. 

Sincerely, 

Kevin  E.  Kelly 
Hydrogeologist 
Natural    Resources  Program 

KEK;kdw 
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RESULTS  OF  WATER  QUALITY  ANALYSIS 
ON  SAMPLES  COLLECTED  AT  LOCATION: 


JOB  NO.  6307- 
SAMPLE  ID! 
SAMPLE  REMARKS! 


W31396  -  7 
DIS.  TO  B 


U81396  -  8 
H-I 


GENERAL  PARAMETERS 


TOTAL  DISSOLVED  SOLIDS  (CALC.)  1527  (1464 

TOTAL  SUSPENDED  SOLIDS  12 

TOTAL  VOLATILE  SOLIDS  256 

TOTAL  SOLIDS  153? 

TOTAL  ALKALINITY  (AS  CaC03)  959 

TOTAL  ACIDITY  (AS  CaC03)  <5 

NITROGEN-KJELDAHL  (TOTAL)  4.0 

AMMONIA  (NH3-N)  1.75 

NITRATE  (N03-N)  1.7 

FLUORIDE  (F)  14.80 

'•Settleable  Matter  <  Q.l 


)  '  1053 

(■'     <4 

I'   214 

i  1054 
(/474 

f<5 

7 

10 
1 

(987     ) 


^1.70 
(■<  0.1 


*( ml/liter /hour) 


.       C 
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RESULTS  OF  WATER  QUALITY  ANALYSIS 
ON  SAMPLES  COLLECTED  AT  LOCATION: 


JOB  NO.  6307- 
SAMFLE  ID5 
SAMFLE  REMARKS! 


W81396  -  7 
DIS.  TO  B 


H81396  -  8 
U-I 


METALS 


ARSENIC  (As) 
BORON  (10 

MERCURY  (H3)--<u3/L) 
MOLYBDENUM  (Mo) 
SELENIUM  (Se) 
SILICA  (Si02) 
VANADIUM  (V) 


<0.01 
0.73 
<0.3 
<0.1 
<0.01 
41 
<0.5 


^0.01 
7  0.3? 
/<0.3 

c^o.i 

/<0.01 
/  ''2 

y'<o.5 
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M-i  'cr,e«n.  -..,  bC»-  ,.dn~cn,  o<  Core  lobOrOt<*.«.  taC   (O     error,  o„d  om 
pfP...rlo,,nnl  „..io.'.«tK<v1^...iy  proper  pp..rr,..om  or  P-ol.-oUcnc-.-.  nl  or,,  o, 


HI-^'-  „  ond  lor  vvho,c  c«luSivo  ond  conlidcn.lol  use.  .hi,  rep*  i,  mo*  The  in.crP-olion,  <*  opinM 
llw„,o,«  tat  nod  ,1,  ofl.cCr.  ond  employee.  «Wm.  no  rr,ronvW,ry  °'<  '  "°  «"*«»»  « 
properly  well  or  «>nd  in  conn«i.on  »iih  ™hich  5u;h  report it  uved  or  rcl.ed  vf* 


E  W  D    HUFFMAN    JR  .  Ph  D 
PRESIDENT 


ESTABLISHED  1936 


EV/O    HUFFI.'AN    SR      P-rD 

VICE  PRESIDENT 


HUFFMAN  LABORATORIES,  INC. 

3830  HIGH  COURT,  P.O.  Box  777 

Wheat  Ridge,  Colorado  80033 

TELEPHONE:  424-3232  (AREA  CODE  303) 


DAM  HUI-'MEL 

CORE  LABORATORIES 

130C  S.  POTOl-'IC 

SUITE  130 

AURORA,  CO.   8C012 


Lab.    I'o.     116MC101 


0CT0EER     15,     1921 


KAMAN  TB1P0 
Client  I.D.     D-8 
Sample  (Core  Lab  I.D.) 

Conductivity 
(micrornhos ) 

pH 

: solved  organ  ic 
^tr.   drbon  ( ppm  C) 


SIX  FOLD  DISSOLVED  ORGANIC  CARBON 
FRACTIONATION  RESULTS 


396-1 
1300 


7.6 


4.7 


Hydrophobics 
Total  (ppm  C) 

bases 

acids 

neutrals 


3.4 

0.  0 
0.£ 

2.5 


(71) 
(-- ) 

(17) 
(5  3) 


Hydrophil ics 
Total  (ppm  C) 

bases 
acids 
neutrals 


1.3 

0.2 

1.0 
0.  1 


(29) 
(  5) 

(21) 

(  3) 


The  numbers  in  parentheses  are  the  percent  of  the  total 
D.O.C.  in  that  fraction. 

ihis  sample  contained  a  considerable  amount  of  particulate  matter 


III-* if 


EWO    HUFFMAN    JR.PIlO 
PRESIDENT 


ESTABLISHED  1936 


E  W  D    HUFFMAN.  SR  .  Pfl  D 
VICE  PRESIDENT 


HUFFMAN  LABORATORIES,  INC. 

3830  HIGH  COURT,  P.O.  Box  777 

Wheat  Ridge,  Colorado  80033 

TELEPHONE:  424-3232  (AREA  CODE  303) 


i 


DAN  HUMMEL 

CORE  LABORATORIES 

1300    S.     P0T0MIC 

SUITE    130 

AURORA,    CO.       L0Q12 


Lab.    no.     11648102 


OCTOBER    15,     19F-1 


KAMAN  TEMPO 

Client  I.D.  W-0 

Sample  (Core  Lab  I.D.) 

Conduc t iv  i t y 
f     nicromhos) 

pH 

Disolved  organic 
carbon  (ppm  C) 


SIX  FOLD  DISSOLVED  ORGANIC  CARBON 
FRACTIONATION  RESULTS 


396-2 
810 


8-  ^ 


3. 


Hydrophobics 
Total  (ppm  C) 

bases 

acids 

neutrals 


1.6 

(48) 

0.0 

(--) 

1.  1 

(34) 

0.5 

(15) 

Hydrophil ic  s 
Total  (ppm  C) 

bases 

acids 

neutrals 


1.7 

(52) 

0.2 

(    7) 

1.4 

(42) 

0.  1 

(    3) 

The  numbers  in  parentheses  sr e  the  percent,  of  the  total 
D.O.C.  in  that  fraction. 

This  sample  contained  a  considerable  amount  of  particulate  matter. 


1 1 J  -  4  j  > 


E  W  D    HUFFMAN    Jfl  .  Pn  D 
PRESIDENT 


ESTABLISHED  1936 


E  W  0    HUFFMAN    SH     Ph  D 
VICE  PRESIDENT- 


# 


HUFFMAN  LABORATORIES,  INC. 

3830  HIGH  COURT.  P.O.  Box  777 

Wheat  Ridge,  Colorado  80033 

TELEPHONE:  424-3232  (AREA  CODE  303) 


DAN  HUMMEL 

CORE  LABORATORIES 

1300  S.  P0TCMIC 

SUITE  130 

AURORA,    CO.       80012 


Lab.    No.     11M8103 


OCTOBER    15,     1981 


KAMAN  TEMPO 


Client  I.D.  D-6 


SIX   FOLD    DISSOLVED    ORGANIC    CARBON 

FRACTIONATION    RESULTS 


Sample  (Core  Lab  I.D.) 

Con due tiv  ity 

( micror.hos) 

Di solved  organic 
carben  (ppn  C) 


396-3 
790 

8.1 

2.5 


Hydrophobics 
Total  (ppm  C) 

bases 

acids 

neutrals 


1.5 

(62) 

0.0 

(--) 

0.6 

(25) 

0.9 

(35) 

Hydrophil ics 
Total  (ppn  C) 

bases 

acids 
neutrals 


0.9 

(38) 

0.  1 

(    5) 

0.7 

(30) 

0.  1 

(    3) 

^v,     The  numbers  in  parentheses  arc  the  percent  of  the  total 
J.O.C.  in  that  fraction. 

This  sample  contained  a  considerable  amount  of  particulate  natter 

III-43>J 


EWD   HUFFMAN   JR.  PhD 
PRESIDENT 


ESTABLISHED  1936 


EWD    HUFFMAN.  SF)     Pt)  D 
VICE  PRESIDENT 


DAN  HUMMEL 

CORE  LABORATORIES 

1300  S.  POTOMIC 

SUITE  130 

AURORA,     CO.       80012 


HUFFMAN  LABORATORIES,  INC. 

3830  HIGH  COURT,  P.O.  Box  777 

Wheat  Ridge,  Colorado  80033 

TELEPHONE:  424-3232  (AREA  CODE  303) 


Lab.    Mo.     1164810'! 


OCTOBER    15,     19P1 


KAMAN  TEMPO 

Client  I.D.   Dis.  To  A 

Sample     (Core  Lab  I.D.) 

Conduc tiv  i ty 
(micromhos) 


C 


pH 

isolved  organic 
carbon  (pprn  C) 


SIX  FOLD  DISSOLVED  ORGANIC  CARBOM 
FRACTIONATION  RESULTS 


396-4 
160C 


9.3 
4.7 


: 


Hyd rophobics 
Total  (ppm  C) 

bases 

acids 

neutrals 


3.9 
0.2 

C9 

2.E 


(83) 
(  3) 
(19) 
(60) 


Hydrophil ics 
Total  (ppm  C) 

bases 

ac  ids 

neutrals 


0.8 
0.2 

0.3 
C.  3 


(17) 
(  5) 
(  6) 
(  7) 


The  numbers  in  parentheses  are  the  percent  of  the  total 
. O.C.  in  that  fraction. 

This  sample  contained'  a  considerable  amount  of  particulate  matter 

I  1 1-440 


C 


*>o 


E  W  O    HUFFMAN    JR.PhD 
PRESIDENT 


<* 


ESTABLISHED  1936 


HUFFMAN  LABORATORIES,  INC. 

3830  HIGH  COURT,  P.O.  Box  777 

Wheat  Ridge,  Colorado  80033 

TELEPHONE:  424-3232  (AREA  CODE  303) 


EWD    HIJFFM»»<    <jfl     P*  D 
VICE  PRESIDENT 


DAN  HUMMEL 

CORE  LABORATORIES 

1200  S.  POTQMIC 

SUITE  1 3C 

AURORA,     CO.       C0012 


Lab.    i:o.     11648105 


OCTOBER    15,     19P1 


KAMAN  TBIPO 

Client  I.D.  J. P. 
Sample     (Core  Lab  I.D.) 

Conductivity 
(micromhos) 

pH 

isolved  organic 
carbon  (ppm  C) 


SIX  FOLD  DISSOLVED  ORGANIC  CARBON 
FRACTIONATION  RESULTS 


396-5 
1  100 


8.4 

3.  1 


Hydrophobics 
Total  (ppm  C) 

bases 

acids 

neutrals 


1.6 

(52) 

0.  1 

(    3) 

0.9 

(29) 

0.  6 

(20) 

Hydrophil ics 
Total  (ppm  C) 

bases 

acids 

neutrals 


1.5 

(48) 

0.5 

(15) 

0.4 

(13) 

0.6 

(20) 

The  numbers  in  parentheses  are  the  percent  of  the  total 


%Jf  .G.C.  in  that  fraction. 


V 


Sample  was  diluted  1:1.607  before  fractionation  analysis. 
Results  reported  are  based  on  the  oiluted  sample. 

This  sample  contained  a  considerable  amount  of  particulate  matter. 


I  I  !-•♦«*  1 


E  W  0    HUFFMAN    JR  .  PM  D 
PRESIDENT 


ESTABLISHED  1936 


EWD    HUFFMAN    SP     Pt)  D 
VICE  PRESIDENT 


c 


HUFFMAN  LABORATORIES,  INC. 

3830  HIGH  COURT,  P.O.  Box  777 

Wheat  Ridge,  Colorado  80033 

TELEPHONE:  424-3232  (AREA  CODE  303) 


r. 


DAM  HUMMEL 

CORE  LABORATORIES 

1300  s.  poto:;ic 

SUITE  1 30 

AURORA,  CO.   60012 


Lab.    Mo.     11 64  c  106 


OCTOBER    15,     1981 


KAMAN  TEMPO 

Client  I.D.   Dis.   from  C 

Sample     (Core  Lab  I.D.) 

Conductivity 
(rr.icromhos) 


C 


.nH 


Ui solved  organic 
carbon  (ppm  C) 


SIX  FOLD  DISSOLVED  ORGANIC  CARBON 
FRACTIONATION  RESULTS 


396-6 


15  00 


8.0 


-  6 


- 


Hydrophobics 
Total  (ppm  C) 

bases 

acids 

neutrals 


2.  1 

(59) 

0.3 

(    7) 

1.7 

(47) 

0.2 

(    5) 

Hydrophil ics 
Total  (ppm  C) 

bases 

acids 

neutrals 


1.5 

(41) 

0.  1 

(    4) 

1.0 

(2S) 

o.  z 

(10) 

c. 


The  numbers  in  parentheses  are  the  percent  of  the  total 
O.C.  in  that  fraction. 


HI-4^ 


EWO    HUFFMAN    JR  .  Ptl  D 
PRESIOENT 


ESTABLISHED  1936 


EWO    HUFFMAN    S«      F>n  0 

VICE  PRESIDENT 


t* 


HUFFMAN  LABORATORIES,  INC. 

3830  HIGH  COURT,  P.O.  Box  777 

Wheat  Ridge,  Colorado  8C033 

TELEPHONE:  424-3232  (AREA  CODE  303) 


DAN  KUMKEL 

CORE  LABORATORIES 

1300  S.  P0T0MIC 

SUITE  130 

AURORA,    CO.       80012 


Lab.    i.'o.     11 64  31  07 


OCTOBER    15,     1981 


KAMAN  TEMPO 

Client  I.D.   Dis.   To  B 

Sample     (Core  Lab  T-D0 

Conductivity 
(micror.ihcs ) 

pK 

i  solved  organic 
carbon  (ppm  C) 


SIX  FOLD  DISSOLVED  ORGANIC  CARECH 
FRACTIONATION  RESULTS 


396-7 
1600 


8.0 


20.7 


Hydrophobics 
Total  (ppm  C) 

bases 

acids 

neutrals 


3.9 
C3 
2.2 

i.n 


(19) 

(  D 

di) 

(  7) 


Hydrcphil ics 
Total  (ppm  C) 

bases 

acids 
neutr ale 


16.7 

(81) 

0.5 

(    2) 

1.4 

(    7) 

14.9 

(72) 

The  numbers  in  parentheses  are  the  percent  of  the  total 
jT.O.C.  in  that  fraction. 

This  sample  contained  a  considerable  amount  of  particulate  matter 


III-^J 


E  W  D    HUFFMAN    JR  .  Pn  D 
PRESIDENT 


ESTABLISHED  1936 


EWO    HUFFMAN    SR     PhD 
VICE  PRESIDENT 


c 


HUFFMAN  LABORATORIES,  INC. 

3830  HIGH  COURT,  P.O.  Box  777 

Wheat  Ridge.  Colorado  80033 

TELEPHONE:  424-3232  (AREA  CODE  303) 


' 


DAK    HUMMEL 

CORE  LABORATORIES 

130c  s.  pcto:',ic 

SUITE  130 

AURORA,  CO.   80012 


Lab.    Ho.     11 64  81 08 


OCTOBER    15,     1981 


KAMAN  TEMPO 


Client  I.D.  W-I 


Sample   (Core  Lab  I.D.) 

Conductivity 
(micromhos) 


c 


Disolved  organic 
carbon  (ppm  C) 


SIX  FOLD  DISSOLVED  ORGANIC  CARBON 
FRACTIONATION  RESULTS 


396-3 


1300 


8.  1 

3.9 


Hydrophobics 
Total  (pprn  C) 

bases 

acids 

neutrals 


1.5 
0.2 
1.  1 

0.2 


(38) 
(  U) 
(29) 
(  5) 


Hydrophil ics 
Total  (ppm  C) 

bases 

acids 

neutrals 


2.n 

(62) 

0.7 

(18) 

1.6 

cm) 

0.  1 

(    3) 

The  numbers  in  parentheses  are  the  percent  of  the  total 
vi^.0.C.  in  that  fraction. 

This  sample  contained  a  considerable  amount  of  particulate  matter 
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UNITED  STATES  DEPARTMENT  OF  THE  INTERIOR 
GEOLOGICAL  SURVEY 
CENTRAL  LABORATORY  DFNVER*  COLORADO 


WATER  DUALITY  ANALYSIS 
LA^-IO  »       14607b  REC0Rn-« 


47965 


sample  location:  C-R  alluvium  well  A-l 

STATION  ID:  195034108135700     L AT . LONG . SEQ . :  395034  10B1357  00 
DATE  0^  COLLECTION:  PEOI m--8 1 05? 1   END —  TIMP--1345  ^ 

STATE  CODE:  on  COUNTY  COnE:  103  PROJECT  IDENTIFICATION:  460806400 
OATA  TYPE:  2   SOURCE:  GROUNO  WATER        GEOLOGIC  UNIT: 
COMMENTS:  -v,   UNIQUE-^: 
C  .VELL..A-1?  COLL  BY  T08IN 


A_K  TOT  LAP.   CAC03  MR/L  5R0 

a.UMIMUM,  OIS.  UG/L  0 

ANJIALYZI^'G  AGTNCY  80020 

A^SE^JIC*  DISSOLVED  UG/L  1 

3A3IJM,  DIS.  UG/L  4  0 

RiPYLLTU**  OTS.  UG/L   <  1 

R0RO\W  DISSOLVED  UG/L  240 

CAO^IJ^*  DIS.  UG/L   <  1 

CAlCIJM*  DISSOLV.  MG/L  70 

CATRON,  ORGAMTC»  DIS  MG/I.  5 

C-ILORTOE*  DISSOLVED  MG/L  20 

CHROMI'IM,  DIG.  UG/L  10 

CORALTi  DIS.  UG/L   <  3 

CD°PER«  DIS.  UG/L  1 

CrANTOF*  TOT^L  MG/I_  0 

F.UO^IOEt  DISSOLVED  MR/L  0 

HARDMESS  MG/L  500 

HARDNESS  N.CaRR  L-EP  MG/L  0 

I?PN»  HIS.  UG/L   <     10 

L'E^D*  OIS.  UG/L  3 

L'ITMIJ'1,  DTSSOLV.  UG/L  20 

MASNESTUM,  DTSSOLV.  MR/I_  78 

MA\JGANFSE»  DTSSOLV.  UG/L  330 

MEPCURv,  DISSOLVED  UG/L  0 

M^fTALS  DISS  CHF-EXT  1 

MDLYROFNJM,  DTSSOLV.  UG/L  11 

MTCKEli  DIS.  UG/L  4 


00 
8 


NITR 

NITR 

NITR 

NITR 

NITR 

NITR 

NITR 

NITR 

NITR. 

PH     (L 

PH  FT 

PHOS 

PHOSP 

POTAS 

POTAS 

RESID 

SELFN 

STLIC 

SODIU 

SOOTU 

SOOIU 

SP.  C 

SP.  c 

STRON 

SULFA 

VANAD 

WATER 

ZINC* 


PIS  NO 
DIS  NO 
DIS  ND2 
DISS  N 
DISS  M 
DISS  OR 
DISSOLV 
TOT  N 
DIS  NH 
ABORATO 
ELD 

DIS  ORT 
HORUS, 
SlUM-40 
STUM*  0 
UE  DIS 
JUM*  Dl 
A»  DIS. 
M»  ABSO 
M»  DIS. 
M»  PERC 
ONOUCTa 
ONOiJCTa 

tium,  n 

TE,  DIS 
IUM,  01 

TEMPER 

DIS. 


2  AS    N 

3  AS    N 

♦  N03  -N 
H4  AS  N 
H4*0RO-N 
G  AS  N 
EO  AS  N 
02   AS  N 

4  AS  NH4 
RY) 

HO  AS  P 
DIS. 

♦  DISS. 
ISSOLVED 
CALC  SUM 
SSOLVFD 

RR  RATIO 

ENT 

NCE  FLO 

NCE  LAR 

IS. 

SOLVED 

S. 

ATURE 


MG/L 

MG/L 

MG/L 

MG/L 

MG/L 

MG/L 

MG/L 

MG/L 

MG/L 

UNITS 

UNITS 

MG/L 

MG/L 

PCI/L 

MG/L 

MG/L 

UG/L 

MG/L 

MG/L 

UMHOS 

UMHOS 

UG/L 

MG/L 

UG/L 

DEG  C 

UG/L 


o.o; 

0.1C 
11 
12 

7C 

6: 

O.Rf 
0.0,' 


0.05 
1.3 


1 

1280 

1 

19 

5 

270 

54 

1830 

1800 

2700 

470 

5 

10 

20 


CONTINUED  ON  NEXT  PAGE 
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tfATEQ  DUALITY  ANALYSIS  CONTINUED 
LAR  ID  U        146075  RECORD  H        4796S 


Sft^pLE  location:  C-R  ALLUVIUM  WELL  a-i 
STATION  TO:  395034108135700     L AT .LONG. SEQ. 
TATE  OF  COLLECTION:  REGIN — 810521   ENn — 


395034  1081357  00 
TIMF--1345 


O 


C&LCIJMf  DISSO 
M^SNESTUM,  DlS 
POTASSIUM,  DTS 
SDOIJM,  DTS. 


CATIONS 

(MG/L) 

(MFO/L) 

70 

3.493 

78 

6.416 

1.8 

0.046 

270 

11.745 

CHLOPTDE*  DTSS 
FLUORIDE*  DISS 
SULFATE*  DISSO 
ALK  TOT  LAR. 
MI TR  DIS  ND2  +  N 


ANIONS 

(MG/L) 
20 

0.8 
470 
580 

0 


1] 


(MEO/L 

0, 

,56< 

0, 

►  04; 

9, 

,78' 

11, 

,58; 

0, 

,00- 

TOTAL     21.700 

PERCENT  DIFFERENCE  =    -0.66 


TOTAL 


21.98' 


C 


t   i 


r i i-44* 


UNITED  STMES  nEPARTMENT  OE  THE  INTERIOR 
GEOLOGICAL  SURVEY 
CENTRAL  LABORATORY  DFNVEP,  COLORADO 

WATER  QUALITY  ANALYSIS 
LAR-7D  H       14607^  RECDPD-tf   4796ft 

SAMPLE  LOCATIONS  C-P  ALLUVIUM  WELL  A-2 

STATION  ID!  ^9501210814370?     L  AT  .LONG .  SEO.  :  39501?  1081437  02 
DATE  DF  COLLECTION:  BEGIN  —  ftl05?l   ENO —         TIME--1130  ^ 
STATE  CODE:  08  COUNTY  COQEi— 1-0  3-- P-«0 JECT  IDENTIFICATION:  460806400 
DATA  TYPE:  2   SOURCE:  GROUND  WATER  ^      GFOLOGIC  UNIT: 

CDMMEMTS:      UNIQUE-*: — 

^ELL  A-21  COLL  BY  TOPIU 


A„K  TOT  LAB.   CAC03 

MG/L 

400 

NITR  DIS   N02  AS    N 

MG/L 

0.01 

A_UM7\HIM,  nis. 

UG/|_ 

0 

NITR  DIS   NO 3  AS    N 

MG/L 

0.25 

ANALYZING  Ar-r\jCY 

R0020 

NITR  DIS  N02+N03   -N 

MG/L 

0.2^ 

A3SENIC,  DISSOLVED 

UG/I. 

1 

NITR  DISS   NH4   AS  N 

MG/L 

0.12 

3APIJM,  DIS. 

UG/L 

90 

NITR  DISS   MH4+0RG-N 

MG/L 

0.46 

?EPYLLIU^»  DIS. 

UG/L 

<       1 

NITR  DISS  ORG    AS  N 

MG/L 

0.3^ 

3DR0N,  DISSOLVED 

UG/L 

80 

NTTR  DISSOLVED   AS  N 

MG/L 

0.72 

COMJ.JM,  DIS. 

UG/L 

<      1 

NITR  TOT    N02   AS  N 

MG/L 

0,01 

calcijm,  dissolv. 

MG/L 

77 

NITR.  DIS  NH4  AS  NH4 

MG/L 

0.15 

CARBON,  ORGANIC*  DIS 

MG/L 

14 

PH  (LABORATORY) 

UNITS 

7.5' 

CHLORIDE,  DISSOLVED 

MG/I. 

10 

PH  FIELO 

UNITS 

7.5  ' 

CHROMIUM,  DIS. 

UG/L 

10 

PHOS  DIS  ORTHO   AS  P 

MG/L 

0.02 

CDBALT.  DIS. 

UG/L 

<      3 

PHOSPHORUS,  DIS. 

MG/L 

0.05 

CD=>PFR,  DIS. 

UG/L 

2 

POTASSlUM-40»  DISS. 

PCI/L 

1.1 

CYANIDE*  TOTAL 

MG/L 

0.00 

POTASSIUM,  DISSOLVED 

MG/L 

1.5 

F:JJORIDE*  DISSOLVEO 

MG/L 

0.5 

RESIDUE  DIS  CA|_C  SUM 

MG/L 

863 

HARDNESS 

MG/L 

4  90 

SELENIUM,  DISSOLVED 

UG/L 

1 

HARDNESS  N.CaRB  L-EP 

MG/L 

89 

SILICA,  DIS. 

MG/L 

17 

no\i,  ois. 

UG/I 

10 

SODIUM,  ABSORB  RATIO 

2.4 

LE^.D,  DIS. 

UG/L 

1 

SODIUM,  DIS. 

MG/L 

12U 

L'lTHIJM,  DISSOLV. 

UG/L 

10 

SODIUM,  PERCENT 

% 

35 

MftGNESIUvi,  DTSSOLV. 

MG/L 

71 

SP.  CONDUCTANCE  ELD 

UMHOS 

1280-^ 

M&\JGANESEt  DISSOLV. 

UG/L 

60 

SP.  CONOUCTaNCE  LAB 

UMHOS 

1290  " 

MERC.JPY,  DISSOLVED 

UG/i. 

0.0 

STRONTIUM,  DIS. 

UG/L 

3600  - 

MEDALS  DT5S  CHE-EXT 

1 

SULFATE,  DISSOLVED 

MG/L 

320 

MOLYBOFNUM,  OISSOLV. 

UG/L 

<     10 

VANADIUM,  DIS. 

UG/L 

7 

NICKEL*  DIS. 

UG/L 

3 

WATER  TEMPERATURE 

DEG  C 

7.0  • 

ZINC,  DIS. 

UG/L 

20 

CONTINUED  ON 

next  page 
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A 


WATER  OUA| 
LAR  TD  « 


ITY  ANALYSIS  CONTINUED 
146076  RECORD  H       47968 


5&MPLE  LOCATION:  OB  ALLUVIUM  WELL  A-2 
STATION  I0:  39S01210B143702     L AT . LONG . SEQ . 
DATE  0r  COLLECTION:  BEGIN--81 0521   END — 


395012  1081437 
TIMF--H30 


02 


<M 


CALCTJ'^t  DISSO 
MAGNESIUM,  DI5 

PDTASSTUMf  DIS 
SODIUM,  OIS. 


CATIONS 

(HG/L) 

77 

71 

1.5 

120 

TOTAL 


(MEQ/L) 

3.842 
5.840 
0.038 
5.220 


14.941 


CHLORIDE*  DISS 
FLUORIDE*  DISS 
SULFATE,  DISSO 
ALK  TOT  LAB. 
NITR  DIS  N02+N 


ANIONS 

(MG/L) 
10 

0.5 
320 
400 

0.26 


TOTAL 


(MEQ/L) 
0.282 

o.o2e 

6. 662 
7.992 
0.01c 

"T4.981 


PERCENT  DIFFERENCE  =    -0.13 


c  u 


€-  v 
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UNITED  STATES  DEPARTMENT  OF  THE  INTERIOR 
GEOLOGICAL  SURVEY 
CENTRAL  LABOPATOPY  DENVER*  COLORADO 

WATER  0'JA|  ITY  ANALYSIS 
LAB-TD  *        147155  RECORD-*   48824 

SAMPLE  location:  c-r  alluvium  well  A-9 

STATION  IO:  394812108102101     L  AT  .LONG  .  SEQ  .  •*  394812  1081021  01 
DATE  OF  COLLECTION:  REGI N--81 0522   END —         TIMF--1300  ^ 
STATE  CODE:  08  COUNTY  CODE:  103  PROJECT  I  DENT  I F I  CAT  I OM :  460806400 
DATA  TYPE:  2   SOURCE:  GROUND  WATER        GEOLOGIC  UNIT: 
COMMENTS:...     UNIQUE-*! 
//ELL  A-9  COL  RY  TOBIM 


A_K  TOT  LAB.   CAC03 

MG/I 

380 

NITR  DTS   N02  ^S    N 

MG/L 

0. 

0 

A.UMIMIJM,  DIS. 

UG/|_ 

0 

NITR  DIS   N03  AS    N 

MG/L 

1. 

3 

A\J'ALY7TNG  AGFK|CY 

80020 

NITR  DIS  N02+N03   -N 

MG/L 

1  . 

3 

ARSENIC*  DISSOLVED 

UG/I. 

1 

NITR  DISS   NH4   AS  N 

MG/L 

0. 

1 

3APTJM,  DIS. 

UG/L 

40 

NITR  DISS   NH4+0RG-N 

MG/L 

0. 

8 

3EPYLLIUM,  DTS. 

UG/L 

<       1 

NITR  DISS  ORG    AS  N 

MG/L 

0, 

7 

3DPOM*  DISSOLVED 

UG/L 

50 

NITR  DISSOLVED   AS  N 

MG/L 

2. 

2 

CaDMl.JM,  DIS. 

UG/L 

<      1 

NITR.  DIS  NH4  AS  NH4 

MG/L 

0a 

1 

calcium  dissolv. 

MO/L 

74 

PH  (LARORATORY) 

UNITS 

7. 

Q 

CA330N,  ORGAMTC*  DIS 

Mf,/|_ 

8.3 

PH  FIELO 

UNITS 

7. 

7 

CHLORIDE*  DISSOLVED 

MG/l. 

5.4 

PHOS  DIS  ORTHO   AS  P 

MG/L 

0, 

0 

chromium*  DIS. 

U^/L 

10 

PHOSPHORUS*  DIS. 

MG/L 

0, 

0 

C  OR  At_T.  DIS. 

UG/I. 

<      3 

POTASSIUM-40*  DISS. 

PCI/L 

0, 

7 

CDDDE3*  DIS. 

UG/L 

1 

POTASSIUM,  DISSOLVED 

MG/L 

0, 

9 

CYANIDE*  TOTAL 

MG/L 

0.00 

RESIDUE  DIS  CalC  SUM 

MG/L 

786 

FLUORIDE*  DISSOLVED 

MG/L 

0.2 

SELENIUM,  DISSOLVED 

UG/L 

1 

HARDNESS 

MG/i 

450 

SII  ICA*  DIS. 

MG/L 

15 

HARDMESS  M.CaRB  L~EP 

MG/L 

67 

SODIUM,  ABS03P  RATIO 

2« 

,3 

I^ON*  DIS. 

UG/I 

<     10 

SODIUM,  DIS. 

MG/L 

110 

LE^D*  DTS. 

Un/L 

3 

SODIUM*  PERCENT 

% 

35 

L'TTHIJMi  DISSOLV. 

UG/L 

10 

SP.  CONDUCTANCE  FLD 

UMHOS 

1200' 

Ma^NESTUm,  DTSSOLV. 

MG/l. 

6  3 

sp.  conductance  lar 

UMHOS 

1210 

MAMGANFSE,  DTSSOLV. 

UG/L 

<      1 

STRONTIUM,  DIS. 

UG/L 

2600 

MEPCJRY*  DISSOLVED 

UG/I. 

0.0 

SULFATE,  DISSOLVFD 

M^/L 

280 

MEfTALS  DT5S  CHE-EXT 

1 

VANAOTUU,  DIS. 

UG/L 

8 

mdlybofnjm,  oissolv. 

UO/|_ 

<     10 

watep  temperaturf 

DEG  C 

9, 

3 

NICKEL*  DIS. 

UO/|_ 

3 

ZINC,  DIS. 

UG/L 

5 

CONTINUED  ON  NEXT  PAGE 
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WATER  QUALITY  ANALYSIS  CONTINUED 
LAR  ID  *       147155  RECORD  ti       48824 


S^pLr  LOCATION:  C-B  ALLUVIUM  WELL  A-9 
STATION  ID!  394812108102101     L AT . LONG . SEQ . 
O^TE  OF  COLLFCTION:  BE^I  M  — «  1  0522   END  — 


394812  1081021 
TIME — 1300 


01 


r 


CALCUM«  OISSO 
MftSNESIUM,  DIS 
P^TASSTUM*  DIS 
SDOIJM,  OIS. 


ATIONS 

(MG/L) 

(MEQ/D 

74 

3.693 

63 

5.182 

0.9 

0.023 

110 

4.785 

CHLORIDE*  DISS 
FLUORIDE*  DISS 
SULFATE*  DISSO 
ALK  TOT  LAB. 
NITR  DIS  N02*N 


ANIONS 

(MG/L) 
5.4 
0.2 

280 

380 
1.3 


TOTAL     13.683 

PERCENT  DIFFEPENCE  =     0.02 


TOTAL 


(MEO/L 
O.lf 

o.o: 
5.b: 

7.5S 

0.0C. 

"T3T61 


c*  ^ 


V. 


* 


I  T  I  -fb 


IJNJITFD  STATES  DEPARTMENT  OF  THE  INTERIOR 
GEOLOGICAL  SURVEY 
CENTRAL  LABORATORY  DENVER*  COLORADO 

WATER  QUALITY  ANALYSIS 
LAB-ID  **       147154  RECORD-*   4882] 


SAMPLE  LOCATION:  OR  ALLUVIUM  WELL  A-12 

STATION  n:  39465910311240?     L  AT  .LONG.  SEQ .  :  394659  1081124  0? 
DATE  OF  CDLLFCTION:  BEGIN — 81052?   END--         TIMF--1030  " 
STATE  CODE:  08  COUNTY  CODE:  103  PROJECT  IDENTIFICATION:  460806400 
DATA  TYPE:  2   SOURCE:  GROUND  WATER        GEOLOGIC  UNIT: 
CDMME.NT-S:      UNIQUE-*: 
-"  *»ELL  A-12C0L  BY  TORTN 


A_K  TOT  LAR.   CAC03  MG/L  470 

AJ.IMIMUM,  DIS.  UG/i_  20 

AMiALYZTNG  AGENCY  80020 

ARSENIC*  DISSOLVED  UG/L  0 

BARIU^,  Qis.  UG/L  50 

BEPYLLTUM,  DTS.  UG/L   <  1 

BDRON,  DISSOLVED  UG/L  70 

CADMIUM,  01 S.  UG/L   <  1 

CALCIUM  DISSOLV.  MG/L  100 

CA3BQ\J»  05GAMIC*  DIS  MG/L  7 

CHLORIDE,  DISSOLVED  MG/L  7 

CHROMIUM.  DIS.  UG/L  0 

CO«ALT,  DIS.  UG/L   <  3 

CD°PE3.  DIS.  UG/L  1 

CYANIDE,  TOTAL  ^G/L  0 

F'JJOSIDE,  DISSOLVED  MG/L  0 

HARDNESS  MG/L  630 

H6PDNESS  M.CAPB  L-EP  MG/I  160 

POM,  DIS.  UG/L   <  10 

LEKD,  DIS.  UG/L  5 

L'lTHKM,  DISSOLV.  U^/L  20 

MAGNESIUM,  DISSOLV.  MG/I_  91 

MA\JGA\JFSE»  DISSOLV.  UG/I_  3 

M-RCJRY,  DISSOLVED  UG/i  0 

M-fTAL5  DISS  CHE-EXT  1 

MD'.YBOFNUM,  DISSOLV.  UG/L  13 

MIC<EL'»  DIS.  UG/L  4 


00 
2 


DI 
DI 

DI 
DI 
DI 
DI 
DI 
D 


NITP 

NITR 

NITP 

NITP 

NITR 

NITR 

NITR 

NITR 

°H  (LAB 

PH  EIEL 

PHOS  DI 

PHOSDHO 

POTASSI 

POTASS! 

RESIDUE 

SELENIU 

SILICA* 

SODIUM* 

SODIUM, 

SODIUM, 

SP.  CON 

SP.  CON 

STRONTI 

SULFATE 

VANADIU 

WATER  T 

ZINC,  D 


S   NO 
S   NO 

S  N02 
SS   N 

SS   M 

SS  OR 

SSOLV 

IS  NH 

ORATO 

D 

S  ORT 

RUS, 

UM-4  0 

UM,  D 

DIS 
M,  DI 

DIS. 

ABSO 

DIS. 

PEPC 
DUCTA 
DUCTa 
UM,  D 
,  DIS 
M»  DI 
EMPER 
IS. 


2  AS    N 

3  AS  N 
♦N03  -N 
H4  AS  N 
R4+ORG-N 
G  AS  N 
ED   AS  M 

4  AS  NH4 
PY) 

HO   AS  P 

DIS. 

*  DISS. 

ISSOLVED 
CALC  sum 
SSOLVED 

RD  RATIO 


FLD 
LAB 


ENT 

MCE 

NCE 

IS. 

SOLVED 

S. 

ATURE 


MG/L 

MG/L 

MG/L 

MG/L 

MG/L 

MG/L 

MG/L 

MG/L 

UNITS 

UNTTS 

MG/L 

MG/L 

PCI/L 

MG/L 

MG/L 

UG/L 

MG/L 

MG/L 

UM-iOS 

UMHOS 

UG/L 

MG/L 

UG/L 

DEG  C 

UG/L 


O.Of 
0.4T 
0.47 

o.i: 

0.5* 
0.4: 
1.0 
D.l< 
7.6 
7.6- 
02 


0 

0 

1 
1 

1080 

1 

IS 

2.4 
140 
33 
1550^ 
1590^ 
3700 
440 
7 

3.5 
20 


0' 
3 

7 


CONTINUED  ON  NEXT  PAGE 
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"'ATEP  QUALITY  ANALYSIS  CONTINUED 
LAP  ID  It        147154  RECORD  *       4R82] 


S4MPLE  LOCATION:  C-R  ALLUVIUM  WELL  *-l2 
STATIOm  ID:  394659108112402     LAT .LONG. SEO. 

D^TF  0^  COLLECTION:  8E^lM--8l0522   END — 


394659  1081124 
TTMF--1030 


02 


f 


Ca'.CIJM,  oisso 

MASNE5IUM.  DIS 
POTASSIUM.  DIS 
SODIUM*  DIS. 


CATIONS 

(MG/L) 

(^FO/L) 

100 

4.990 

91 

7.486 

1.7 

0.043 

140 

6.090 

CHLORIDE*  DISS 
FLUORIDE.  DISS 
SULFATE.  DISSO 
ALK  TOT  LAB. 
NITR  DIS  N02*N 


ANIONS 

(MG/L) 
7.6 
0.2 

440 

470 
0 


47 


TOTAL     18.609 

PERCENT  DIFFERENCE  =    -0.54 


TOTAL 


(MEQ/L 
0.21 
0.01 
9.16 
9.39 
0.02 

18.81 


i 
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To:  R.  G.  Badger 

From:  E.  A.  Dietz 

Project  Personnel:  E.  A.  Dietz  and  V.  Hoffman 

Copies  To:  Carole  Stover  (Oxy  Oil  Shale),  A.  Weston,  TIC  (2) 

Reference:  Notebook  5180  -  71-72,77,79,91,92 

Subject:  RESULTS  FROM  POLYNUCLEAR  AROMATIC  HYDROCARBON  ANALYSES  FOR 

WELL  WATER  SAMPLES  FROM  CB  TRACT 

INTRODUCTION: 

Forty  one-quart  water  samples,  which  were  submitted  by  Oxy  Oil  Shale  have  been 
examined  for  the  sixteen  polynuclear  aromatic  hydrocarbons  listed  by  EPA  as 
priority  pollutants  (see  Fed.  Reg.  12/3/79  Method  610).  Results  for  these 
analyses  are  presented  on  the  attached  sheets. 

Descriptions  of  sample  handling,  preparation,  analyses,  and  quality  assurance 
follow. 

SAMPLE  HISTORY: 

Two  batches  of  samples  were  received;  the  first  batch  of  24  samples  arrived  at 
Grand  Island  on  7-30-81,  a  second  batch  of  16  samples  arrived  on  8-7-81.  Each 
sample  was  immediately  logged  into  our  custody  system  then  placed  under 
refrigerated  storage  until  needed  for  analytical  workup.  Extraction  and 
concentration  protocols  were  carried  out  within  one  week  from  receipt  of 
samples.  During  the  period  between  sample  workup  and  analyses,  extracts  were 
maintained  under  refrigerated  storage. 

Unused  portions  of  sample  extracts  presently  are  being  stored  under  refrigera- 
tion but  will  be  discarded  in  60  days  unless  a  specific  request  to  the 
contrary  is  made. 

The  attached  result  sheets  specify  sample  history  data. 

SAMPLE  PREPARATION: 

Extraction  and  concentration  of  each  water  sample  followed  the  basic  protocol 
provided  by  EPA  method  610  (Fed.  Reg.  12/3/79).  Briefly,  the  samples  were 
taken  from  storage  where  solids  had  settled  out.  About  900  ml  of  clear  water 
was  decanted  from  each  sample,  the  pH  checked  to  be  sure  it  was  in  the  5-10 
range  (all  samples  met  this  requirement),  then  extracted  three  times  with  60  ml 
portions  of  methylene  chloride.  The  combined  methylene  chloride  extract  was 
dried  with  Na^SO.  then  concentrated  to  10  ml  using  a  Kuderna-Danish  distilla- 
tion flask  equipped  with  a  3-ball  Synder  column.  Each  concentrate  was 
transferred  to  a  screw  cap  vial  then  stored  in  a  refrigerator  until  gas 
chromatographic  analysis. 
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ANALYSES 


Instrumentation 


Gas  chromatography  was  carried  out  using  a  Hewlett-Packard 
5840A  system  which  was  equipped  with  a  flame  ionization 
detector,  an  18835B  capillary  inlet  system  and  a  7672A  auto- 
matic sampler. 


GC  Column 

Operating  Parameters  - 

Column  Temp. 

Injection  Temp. 
Detector  Temp. 
Carrier  Gas 
Makeup  Gas 
Septum  Purge 
Injection  Purge  Split 
Injection  Purge  Delay 
Sample  Size 
Recorder  Attenuation 


A  J  and  W  30  meter  by  0.25  mm  i.d.  fused  silica  column  coated 
with  SE-54  was  used. 


60°  for  4  min.,  then  to  310°  at  5°/min.;  held  at  310°  for 

30  min. 

2606 

350° 

Helium  at  22  psig 

Nitrogen  at  30  cc/min. 

Off 

60  cc/min. 

3  min. 

Autosampler  stop  number  2  (^3yl),  splitless  mode 

2+2 


REAGENTS 


Methylene  Chloride  was  Burdick  and  Jackson  Distilled-in-glass. 

Water  was  obtained  from  a  Mi  Hi  pore  Milli-Q  water  purification  system  then  pre- 
extracted  with  methylene  chloride  before  use. 

Polynuclear  Aromatic  Hydrocarbons  were  purchased  from  Supelco  as  a  mixture  of 
the  16  components  (Cat.  No.  4-8743).  This  mixture  was  used  for  the  quantifica- 
tion of  sample  extracts.  Individual  solutions  of  each  PNA  were  obtained  from 
Chem  Service.  These  standards  were  utilized  to  establish  GC  elution  times  and 
for  preparing  "spiked"  water  samples. 


GC  INTERPRETATION  AND  CALCULATION  PROTOCOL: 

Each  sample  chromatogram  was  examined  for  responses  at  or  near  (±0.05  min)  the 
retention  times  exhibited  by  the  16  PNA's.  For  those  matched  responses,  the 
integrated  peak  areas  or  peak  heights  of  standards  were  compared  with  sample 
peak  areas  or  heights  thus  yielding  a  PNA  concentration  based  on  the  following 
formula: 


U 
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.     ,      .,  x         Sample  Peak  Response         P  <-trf     p     k   rua/L)  x  Vol.   of  ext   ict 

Cone.  Water  Sample  (yg/L)  -  c c x  Cone.  5td.   Peak  iyg/Lj  x  Cimn1o  fyfr>r,oH 

Standard  Peak  Response  Vol.   Sample  Extracted 

For  sample  traces  with  minimal  baseline  chatter,  area  responses  were  considered 
appropriate,  however,  traces  exhibiting  clusers  of  merged  peaks  and  baseline 
chatter  were  examined  by  peak  height  comparisons. 

QUALITY  ASSURANCE: 

Since  these  samples  were  collected  and  sent  to  us  prior  to  establishment  of  a 
QA  protocol,  no  replicate  samples  were  available  for  fortification  tests  or  for 
examining  duplicate  samples.  For  internal  QA,  therefore,  a  program  involving 
four  PNA  recovery  tests  and  four  method  blanks  (analyses  of  high-purity  water 
with  no  PNA's  added)  was  rapidly  set  up.  Recovery  test  results  are  presented 
in  Table  I.  Of  the  four  method  blanks,  two  were  free  of  peaks  at  retention 
times  of  the  16  PNA's  (2  times  noise),  one  showed  a  peak  at  the  established 
retention  time  of  pyrene  but  at  a  level  below  lppb,  and  the  fourth  had  2  peaks 
which  corresponded  to  retention  times  for  benzo(b)fluoranthene  and  benzo(k)- 
fluoranthene,  however,  each  were  at  levels  below  lOppb. 

To  help  assure  the  quality  of  reported  results,  standard  curves,  method  blanks, 
solvent  blanks,  and  recovery  test  samples  were  interspersed  among  "real" 
samples. 

DISCUSSION: 

EPA  method  610  for  PNA  determinations  provides  that  either  HPLC  or  packed 
column  GC  methods  be  used  for  compound  detection  and  quantification.  We  chose 
the  GC  method  but  employed  state-of-the-art  capillary  column/spli tless 
injection  techniques.  By  so  doing,  the  PNA  elution  time  overlaps  were 
eliminated  and  our  detection  limits  were  lower  than  possible  using  packed 
columns.  In  addition,  the  need  for  sample  cleanup  methods  given  in  method  610 
did  not  have  to  be  implemented  due  to  the  high  chromatographic  resolution 
achieved  using  capillary  columns. 

Figure  1  presents  a  chromatographic  trace  obtained  for  a  standard  injection  of 
the  16  PNA's.  As  seen,  each  PNA  is  resolved  and  exhibits  a  unique  response. 
Table  II  presents  typical  GC  calibration  results  for  the  16  PNA's  using  our 
methodology;  review  of  these  data  confirms  the  reliability  of  the  spli tless 
capillary  mode  of  operation  and  demonstrates  detector  linearity. 

Three  types  of  GC  traces  were  noted  in  reviewing  the  data  from  the  forty 
samples.  They  are  exemplified  by  figures  2-4.  A  type  I  trace  (figure  2)  is 
similar  to  what  we  obtained  for  a  method  blank  i.e.,  purified  water  sarples. 
The  four  large  responses  near  the  end  of  the  GC  trace  are  related  to  the  method 
blank  background  and  thus  not  associated  with  the  sample.  Figure  3  shows  a 
type  II  chromatogram.  It  contains  the  4  method  background  peaks  but  also  has 
sample  related  responses.  Figure  4  (type  III  sample)  is  similar  to  figure  3 
except  that  more  peaks  are  evident  and  more  intense  responses  are  noted. 
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In  evaluating  the  GC  traces  obtained  for  the  forty  samples,  a  cutoff  of  20ppb 
(yg/L)  for  a  reporting  detection  limit  was  set.  Although  the  analytical 
technique  can  detect  lower  levels,  interferences  and  reduced  responses  for  the 
late  eluting  PNA's  led  us  to  set  20ppb  as  a  level.  To  demonstrate  this 
selection,  figures  5-7  are  presented.  Figure  5  is  a  chromatogram  of  a  type  III 
sample;  the  annotation  printout  of  retention  times  has  been  deleted  to 
facilitate  examination  of  the  sample  profile.  Figure  6  represents  a  trace  for 
a  mixed  standard  which  contains  acenaphthylene,  fluorene,  benzo(b)fluoranthene, 
and  indeno(l,2,3,-c,d)pyrene,  each  at  a  concentration  representing  20  yg/L  in  a 
water  sample.  Clearly,  the  four  responses  are  easily  found.  However,  the 
relative  responses  are  reduced  as  the  respective  PNA  retention  times  increase. 
Figure  7  shows  a  chromatogram  for  the  sample  shown  in  figure  5  except  it  has 
been  fortified  with  20  yg/L  equivalent  of  the  above  listed  PNA's.  These  four 
responses  are  easily  picked  out  and  demonstrate  that  a  method  detection  limit 
of  20  yg/L  is  valid.  To  reduce  the  detection  limit  below  20  yg/L  would  be 
questionable  since  sufficient  quality  assurance  has  not  been  worked  into  the 
analysis  method  and  the  mass  of  merged  peaks  in  the  type  III  chromatograms 
makes  quantitation  very  subjective  (i.e.,  how  to  decide  peak  area  or  height 
allocation). 

The  only  PNA  observed  above  20  yg/L  in  the  forty  samples  was  naphthalene. 
Sample  BWD14-1-1205-1-31  had  300  yg/L.  To  help  confirm  the  identity  of  this 
peak,  an  extract  fortification  test  was  conducted.  For  this,  a  slightly 
diluted  extract  of  the  sample  was  chromatographed  and  the  naphthalene 
concentration  quantified  at  260  yg/L.  To  the  extract  was  added  naphthalene 
equivalent  to  75  yg/L  then  a  chromatogram  of  this  solution  was  examined.  The 
naphthalene  response  in  this  case  quantitated  at  330  yg/L.  Thus  a  93%  recovery 
of  the  spike  was  achieved.  This  is  strong  evidence  that  naphthalene  is  present 
in  sample  BWD14-1-1205-1-31. 

CONCLUSIONS  AND  RECOMMENDATIONS: 

Although  there  was  limited  quality  assurance  testing,  we  feel  our  results  are 
\ery  reliable  and  are  easily  supported.  Future  work  using  the  described  method 
is  highly  recommended.  For  achieving  lower  detection  limits  and  providing 
increased  quality  assurance  data,  we  suggest  that  more  planning  be  made  prior 
to  sampling.  In  this  way  the  analytical  constraints  associated  with  the 
analyses  can  be  appropriately  addressed  prior  to  attempting  actual  testing  as 
was  done  with  the  samples  reported  here. 
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TABLE  I 
Results  of  PNA  Recovery  Tests 

Compound  Added  Amount  Added  (pg/L)  %   Recovery 


100 

120 

120 

20 


110 

70 

110 

155 


90 
135 
150 
135 


100 

55 

100 

105 


Test  (1) 

Acenaphthene 

50 

Fluoranthene 

50 

Chrysene 

50 

Benzo(a)pyrene 

50 

Test  (2) 

Fluorene 

50 

Anthracene 

50 

Benzo(a)anthracene 

50 

Benzo(b) fluoranthene 

50 

Test  (3) 

Phenanthrene 

50 

Benzo(k) fluoranthene 

50 

Indeno(l,2,3-c,d)pyrene 

50 

Benzo(g,h,i )perylene 

50 

Test  (4) 

Naphthalene 

50 

Acenaphthylene 

50 

Pyrene 

50 

Di benzo( a ,b) anthracene 

50 

III-*57 


TABLE  II 


Gas  Chromatographic  Calibration  Data  for  16  PNA's 


Peak  Area  Response  at  Five  Concentration  Levels 


(a) 


Compound 


2X 


3X 


4X 


10X 


Naphthalene 

7356 

14080 

23960 

33730 

79040 

Acenaphthylene 

13630 

26090 

45190 

63480 

150300 

Acenaphthene 

7412 

14150 

24520 

34490 

77240 

Fluorene 

1190 

2381 

4211 

5986 

13640 

Phenanthrene 

658 

1310 

2273 

3201 

6896 

Anthracene 

567 

1176 

2040 

2921 

6245 

Fluoranthene 

1089 

2245 

3947 

5491 

12570 

Pyrene 

648 

1189 

2036 

2742 

6027 

Chyrsene 

418 

870 

1631 

2195 

5089 

Benzo(b) fluoranthene 

430 

911 

1735 

2346 

5352 

Benzo(k) fluoranthene 

744 

1575 

2870 

3810 

8596 

Benzo(a)pyrene 

358 

764 

1406 

1859 

4163 

Indeno(l, 2, 3-c,d) pyrene 

273 

621 

1182 

1559 

3714 

Dibenzo( a, h) anthracene 

325 

767 

1404 

1820 

2108 

Benzo(g,h,i )perylene 

355 

797 

1415 

1825 

3684 

a)  Concentration  X  for  the  components  are  respectively: 

5,10,5,1,0.5,0.5,1,0.5,0.5,0.5,1,0.5,0.5,0.5,1,  and  1  ug/ml 
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RESULTS9  FROM  FID/CAPILLARY  GC  ANALYSES  OF  WATER  SAMPLES 


FOR  POLYNUCLEAR  AROMATIC  HYDROCARBONS  :  OXY  OIL  SHALE 


FIELD  SAMPLE  NO.:  BWD11-1-1196-1-31 

CENTRAL  SCIENCES  LOG  NO.:     08-05-81-71 

Sample  Received        Sample  Extraction/Concentration       Extract  Analysis 
7-30-81  8-5-81  9-25-81 


Compound  Concentration  yg/L  (ppb) 

Naphthalene  70ppb 

Acenaphthylene  ■  ND20 

Acenaphthene  ND2Q 

Fluorene  ND2n 

Phenanthrene  ND2Q 

Anthracene  ND2Q 

Fluoranthene  ND2Q 

Pyrene  ND2Q 

Benzo(a)Anthracene  ND2Q 

Chrysene  ND2Q 

Benzo(b)Fluoranthene  ND2q 

Benzo(k)Fluoranthene  ND2g 

Benzo(a)Pyrene  ND™ 

Indeno(l,2,3-cd)Pyrene  ND20 

Dibenzo(a,h)Anthracene  ND2Q 

Benzo(g,h,i)Perylene  ND2Q 

a  ND2f)  means  not  detected  above  a  level  of  20yg/L  (ppb) 

Listed  in  ordering  of  GC  elution  time 


I  I  I-tob 
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40 
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RESULTS3  FROM  FID/CAPILLARY  GC  ANALYSES  OF  WATER  SAMPLES 

c 

FOR  POLYNUCLEAR  AROMATIC  HYDROCARBONS  :  OXY  OIL  SHALE 


FIELD  SAMPLE  NO.:  BWG52- 1- 1202- 1- 31 

CENTRAL  SCIENCES  LOG  NO.:     08-05-81-72 

Sample  Received        Sample  Extraction/Concentration        Extract  Analysis 
7-30-81  8-5-81  9-25-81 


Compound  Concentration  ug/L  (ppb) 

Naphthalene  ND2Q 

Acenaphthylene  ND2n 

Acenaphthene  NDon 

Fluorene  ND2Q  ^ 

Phenanthrene  ND?n 

Anthracene  ND?n 

Fluoranthene  ND?n 

Pyrene  ND, 


20 
), 

Chrysene  ND, 


Benzo(a)Anthracene  ND?f) 


'20 

Benzo(b)Fluoranthene  ND?f) 

Benzo(k)Fluoranthene  ND?n 

Benzo(a)Pyrene  ND2Q 

Indeno(l,2,3-cd)Pyrene  ND2Q 

Dibenzo(a,h)Anthracene  ND?n 

Benzo(g,h,i)Perylene  ND2Q 

ND2Q  means  not  detected  above  a  level   of  20yg/L   (ppb) 

Listed  in  ordering  of  GC  elution  time 


V 
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RESULTS9  FROM  FID/CAPILLARY  GC  ANALYSES  OF  WATER  SAMPLES 


FOR  POLYNUCLEAR  AROMATIC  HYDROCARBONS  :  OXY  OIL  SHALE 


FIELD  SAMPLE  NO.:  BWX38-1-1203-1-31 

CENTRAL  SCIENCES  LOG  NO.:     08-05-81-73 

Sample  Received        Sample  Extraction/Concentration       Extract  Analysis 
7-30-81  8-5-81  9-26-81 


Compound  Concentration  yg/L  (ppb) 


Naphthalene  ND 


20 


Acenaphthylene  ND2Q 

Acenaphthene  ND2Q 

Fluorene  ND2Q 

Phenanthrene  ND2Q 

Anthracene  ND2Q 

Fluoranthene  ND2Q 

Pyrene  ND2Q 

Benzo(a)Anthracene  ND?0 

Chrysene  ND2Q 

Benzo(b)Fluoranthene  ND2Q 

Benzo(k)Fluoranthene  ND2Q 

Benzo(a)Pyrene  ND2q 

Indeno(l,2,3-cd)Pyrene  .                                 ND2Q 

Dibenzo(a,h)Anthracene  ND2Q 

Benzo(g,h,i )Perylene  ND2q 

a  ND?n  means  not  detected  above  a  level  of  20yg/L  (ppb) 

Listed  in  ordering  of  GC  elution  time 


III  -<+bb 
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RESULTS9  FROM  FID/CAPILLARY  GC  ANALYSES  OF  WATER  SAMPLES 


FOR  POLYNUCLEAR  AROMATIC  HYDROCARBONS  :  OXY  OIL  SHALE 


FIELD  SAMPLE  NO.:  BWE21- 1-1197- 1-31 

CENTRAL  SCIENCES  LOG  NO.:     08-05-81-74 

Sample  Received        Sample  Extraction/Concentration        Extract  Analysis 
7-30-81  8-5-81  .         9-26-81 


Compound  Concentration  ug/L  (ppb) 

Naphthalene  ND2Q 

Acenaphthylene  ND?n 

Acenaphthene  ND?n 

Fluorene  ND2Q 

Phenanthrene  ND?n 

Anthracene  ND?n 

Fluoranthene  ND?n 

Pyrene  ND2Q 

Benzo(a)Anthracene  ND?n 

Chrysene  ND2Q 

Benzo(b)Fluoranthene  ND?n 

Benzo(k)Fluoranthene  ND?n 

Benzo(a)Pyrene  ND2Q 

Indeno(l,2,3-cd)Pyrene  ND2Q 

Dibenzo(a,h)Anthracene  ND?n 

Benzo(g,h,i)Perylene  ND2f) 

a  ND2Q  means  not  detected  above  a  level  of  20pg/L  (ppb) 

Listed  in  ordering  of  GC  elution  time 


C 


c 


L 
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RESULTS3  FROM  FID/CAPILLARY  GC  ANALYSES  OF  WATER  SAMPLES 


FOR  POLYNUCLEAR  AROMATIC  HYDROCARBONS  :  OXY  OIL  SHALE 


FIELD  SAMPLE  NO.:  BWD02-1-1202-1-31 

CENTRAL  SCIENCES  LOG  NO.:     08-05-81-75 

Sample  Received        Sample  Extraction/Concentration       Extract  Analysis 
7-30-81  8-5-81  9-26-81 


Compound  Concentration  pg/L  (ppb) 

Naphthalene  ND20 

Acenaphthylene  ND, 


20 
Fluorene  ND, 


Acenaphthene  ND?n 


20 

Phenanthrene  ND2Q 

Anthracene  ND2Q 

Fluoranthene  ND2Q 

Pyrene  ND2Q 

Benzo(a)Anthracene  ND2Q 

Chrysene  ND2Q 

Benzo(b)Fluoranthene  ND2Q 

Benzo(k)Fluoranthene  ND2Q 

Benzo(a)Pyrene  ND2q 

Indeno(l,2,3-cd)Pyrene  .  ND2Q 

Dibenzo(a,h)Anthracene  ND2q 

Benzo(g,h,i)Perylene  ND™ 

a     ND?n  means  not  detected  above  a  level   of  20yg/L   (ppb) 

Listed  in  ordering  of  GC  elution  time 


tfe 
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RESULTS3  FROM  FID/CAPILLARY  GC  ANALYSES  OF  WATER  SAMPLES 


FOR  POLYNUCLEAR  AROMATIC  HYDROCARBONS  :  OXY  OIL  SHALE 


FIELD  SAMPLE  NO.:  BWG6 1- 1-1201- 1- 31 

CENTRAL  SCIENCES  LOG  NO.:     08-05-81-76 

Sample  Received        Sample  Extraction/Concentration        Extract  Analysis 
7-30-81  8-5-81  9-26-81 


Compound  Concentration  uq/L  (ppb) 

Naphthalene  ND?n 

Acenaphthylene  ND?n 

Acenaphthene  ND?n 

Fluorene  ND?n 

Phenanthrene  ND?n 

Anthracene  ND?n 

Fluoranthene  ND?n 

Pyrene  ND2Q 

Benzo(a)Anthracene  ND?n 

Chrysene  ND2Q 

Benzo(b)Fluoranthene  ND?f) 

Benzo(k)Fluoranthene  ND?n 

Benzo(a)Pyrene  ND2Q 

Indeno(l,2,3-cd)Pyrene  .                                ND?n 

Dibenzo(a,h)Anthracene  ND?f) 

Benzo(g,h,i)Perylene  ND2Q 

ND20  means  not  detected  above  a  level  of  20]jg/L  (ppb) 

Listed  in  ordering  of  GC  elution  time 


C 


c 


I  II-* 71 
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RESULTS3  FROM  FID/CAPILLARY  GC  ANALYSES  OF  WATER  SAMPLES 


FOR  POLYNUCLEAR  AROMATIC  HYDROCARBONS  :  OXY  OIL  SHALE 


FIELD  SAMPLE  NO.: 


BWE04-1-1202-1-31 


CENTRAL  SCIENCES  LOG  NO.:     08-05-81-77 


Sample  Received 
7-30-81 


Sample  Extraction/Concentration 
8-5-81 


Extract  Analysis 
9-26-81 


Compound 


Concentration  ug/L  (ppb) 


Naphthalene 

Acenaphthylene  ■ 

Acenaphthene 

Fluorene 

Phenanthrene 

Anthracene 

Fluoranthene 

Pyrene 

Benzo(a)Anthracene 

Chrysene 

Benzo(b) Fluoranthene 

Benzo(k) Fluoranthene 

Benzo(a)Pyrene 

Indeno( 1 ,2 , 3-cd) Pyrene 

Dibenzo( a ,h) Anthracene 

Benzo(g,h,i)Perylene 


ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 


20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 


a  ND2Q  means  not  detected  above  a  level  of  20yg/L  (ppb) 


Listed  in  ordering  of  GC  elution  time 


<t 


I  1 1-472 
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RESULTS9  FROM  FID/CAPILLARY  GC  ANALYSES  OF  WATER  SAMPLES 


FOR  POLYNUCLEAR  AROMATIC  HYDROCARBONS  :  OXY  OIL  SHALE 


FIELD  SAMPLE  NO.:  BWC9 1- 1- 1197- 1- 31 

CENTRAL  SCIENCES  LOG  NO.:     08-05-81-78 

Sample  Received        Sample  Extraction/Concentration        Extract  Analysis 
7-30-81  8-5-81  9-26-81 


Compound  Concentration  ug/L  (ppb) 


r 


Naphthalene  ND 


20 


Acenaphthylene  ND2Q 

Acenaphthene  ND2Q 

Fluorene  ND2Q  ( 

Phenanthrene  ND2n 

Anthracene  ND2n 

Fluoranthene  ND2Q 

Pyrene  ND, 


20 
I. 

Chrysene  ND, 


Benzo(a)Anthracene  ND?n 


'20 

Benzo(b)Fluoranthene  ND?n 

Benzo(k)Fluoranthene  ND?n 

Benzo(a)Pyrene  ND2Q 

Indeno(l,2,3-cd)Pyrene  .  ND2Q 

Dibenzo(a,h)Anthracene  ND2f) 

Benzo(g,h,i)Perylene  ND2Q 

ND2Q  means  not  detected  above  a  level  of  20pg/L  (ppb) 

Listed  in  ordering  of  GC  elution  time 


Pg.  y  of 
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RESULTS9  FROM  FID/CAPILLARY  GC  ANALYSES  OF  WATER  SAMPLES 


FOR  POLYNUCLEAR  AROMATIC  HYDROCARBONS  :  OXY  OIL  SHALE 


FIELD  SAMPLE  NO.:  BWG21-1-1197-1-31 

CENTRAL  SCIENCES  LOG  NO.:     08-05-81-79 

Sample  Received        Sample  Extraction/Concentration        Extract  Analysis 
7-30-81  8-5-81  9-26-81 


Compound  Concentration  yg/L  (ppb) 

Naphthalene  NDpQ 

Acenaphthylene  ND2Q 

Acenaphthene  ND2Q 

Fluorene  ND^q 

Phenanthrene  NDp0 

Anthracene  ND^q 

Fluoranthene  ND^q 

Pyrene  ND2Q 

Benzo(a)Anthracene  ND™ 

Chrysene  ND2q 

Benzo(b)Fluoranthene  ND2Q 

Benzo(k)Fluoranthene  ND«q 

Benzo(a)Pyrene  ND«q 

Indeno(l,2,3-cd)Pyrene  ND2Q 

Dibenzo(a,h)Anthracene  ND2q 

Benzo(g,h,i )Perylene  ND2q 

a  ND?f)  means  not  detected  above  a  level  of  20yg/L  (ppb) 

Listed  in  ordering  of  GC  elution  time 


L 


i  i  i-*  rt* 
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RESULTS3  FROM  FID/CAPILLARY  GC  ANALYSES  OF  WATER  SAMPLES 


FOR  POLYNUCLEAR  AROMATIC  HYDROCARBONS  :  OXY  OIL  SHALE 


FIELD  SAMPLE  NO.:  BWE6 1- 1- 120 1- 1- 31 

CENTRAL  SCIENCES  LOG  NO.:     08-05-81-80 

Sample  Received        Sample  Extraction/Concentration        Extract  Analysis 
7-30-81  8-5-81  9-26-81 


Compound  Concentration  ug/L  (ppb) 

Naphthalene  ND?f) 

Acenaphthylene  ND?n 

Acenaphthene  ND?f) 

Fluorene  ND?n  f 

Phenanthrene  ND?n 

Anthracene  ND2n 

Fluoranthene  ND?f) 

Pyrene  ND, 


20 
I. 

Chrysene  ND, 


Benzo(a)Anthracene  ND?f) 


20 

Benzo(b)Fluoranthene  ND?f) 

Benzo(k)Fluoranthene  ND?n 

Benzo(a)Pyrene  ND?n 

Indeno(l,2,3-cd)Pyrene  ND2Q 

Dibenzo(a,h)Anthracene  ND?n 

Benzo(g,h,i)Perylene  ND?n 

ND2Q  means  not  detected  above  a  level  of  20pg/L   (ppb) 

Listed  in  ordering  of  GC  elution  time 


Ill-f 75 


L 


c 
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RESULTS'1  FROM  FID/CAPILLARY  GC  ANALYSES  OF  WATER  SAMPLES 


FOR  POLYNUCLEAR  AROMATIC  HYDROCARBONS  :  OXY  OIL  SHALE 


FIELD  SAMPLE  NO.: 


BWX44-1-1204-1-31 


CENTRAL  SCIENCES  LOG  NO. 


08-05-81-81 


Sample  Received 
7-30-81 


Sample  Extraction/Concentration 


Extract  Analysis 


Compound 


Concentration  yg/L  (ppb) 


Naphthalene 

Acenaphthylene 

Acenaphthene 

Fluorene 

Phenanthrene 

Anthracene 

Fluoranthene 

Pyrene 

Benzo(a)Anthracene 

Chrysene 

Benzo(b) Fluoranthene 

Benzo(k) Fluoranthene 

Benzo(a)Pyrene 

Indeno(l, 2, 3-cd) Pyrene 

Dibenzo( a, h) Anthracene 

Benzo(g,h,i)Perylene 


SAMPLE  LOST 

Kuderna-Danish  concentrator 
broke  during  evaporation. 


£ 


a  ND2n  means  not  detected  above  a  level  of  20ug/L  (ppb) 


V 


Listed  in  ordering  of  GC  elution  time 


L 


r  1 1-4  j\ 
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RESULTS9  FROM  FID/CAPILLARY  GC  ANALYSES  OF  WATER  SAMPLES 


FOR  POLYNUCLEAR  AROMATIC  HYDROCARBONS  :  OXY  OIL  SHALE 


FIELD  SAMPLE  NO.:  BWH21-1-1197-1-31 

CENTRAL  SCIENCES  LOG  NO.:     08-05-81-82 

Sample  Received        Sample  Extraction/Concentration        Extract  Analysis 
7-30-81  8-5-81  9-28-81 


Compound  Concentration  ug/L  (ppb) 

Naphthalene  ND?n 

Acenaphthylene  ND?n 

Acenaphthene  ND20 

Fluorene  ND2Q 

Phenanthrene  ND?f) 

Anthracene  ND?n 

Fluoranthene  ND?n 

Pyrene  ND2Q 

Benzo(a)Anthracene  ND?f) 

Chrysene  ND2Q 

Benzo(b)Fluoranthene  ND?f) 

Benzo(k)Fluoranthene  ND?f) 

Benzo(a)Pyrene  ND?n 

Indeno(l,2,3-cd)Pyrene  ND2Q 

Dibenzo(a,h)Anthracene  ND?n 

Benzo(g,h,i)Perylene  ND?f) 

ND2n  means  not  detected  above  a  level  of  20pg/L  (ppb) 

Listed  in  ordering  of  GC  elution  time 


c 


c 


L 


IU-»77 
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RESULTS9  FROM  FID/CAPILLARY  GC  ANALYSES  OF  WATER  SAMPLES 


FOR  POLYNUCLEAR  AROMATIC  HYDROCARBONS  :  OXY  OIL  SHALE 


FIELD  SAMPLE  NO.:  BWY46-1-1204-1-31 

CENTRAL  SCIENCES  LOG  NO.:     08-05-81-83 

Sample  Received        Sample  Extraction/Concentration       Extract  Analysis 
7-30-81  8-5-81  9-29-81 


Compound  Concentration  yg/L  (ppb) 

Naphthalene  ND2~ 

Acenaphthylene  ND2Q 

Acenaphthene  ND2Q 

(  Fluorene  ND2Q  c 

Phenanthrene  ND2Q 

Anthracene  ND2q 

Fluoranthene  ND2q 

Pyrene  ND2q 

Benzo(a)Anthracene  ND2Q 

Chrysene  ND2Q 

Benzo(b)Fluoranthene  ND2g 

Benzo(k)Fluoranthene  ND2q 

Benzo(a)Pyrene  ND2g 

Indeno(l,2,3-cd)Pyrene  .  ND2Q 

Dibenzo(a,h)Anthracene  ND2Q 

Benzo(g,h,i)Perylene  ND™ 

a  ND2n  means  not  detected  above  a  level  of  20yg/L  (ppb) 

Listed  in  ordering  of  GC  elution  time 

C 


111-^74 
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RESULTS9  FROM  FID/CAPILLARY  GC  ANALYSES  OF  WATER  SAMPLES 
FOR  POLYNUCLEAR  AROMATIC  HYDROCARBONS  :  OXY  OIL  SHALE 

FIELD  SAMPLE  NO.:  BWD9 1- 1-1197- 1-31 

CENTRAL  SCIENCES  LOG  NO.:     08-05-81-84 

Sample  Received        Sample  Extraction/Concentration        Extract  Analysis 
7-30-81  8-6-81  10-8-81 


Compound  Concentration  ug/L  (ppb) 


C 


Naphthalene  35ppb 

Acenaphthylene  ND?n 

Acenaphthene  ND, 


'20 

Fluorene  ND2Q 

Phenanthrene  ND?n 

Anthracene  ND?n 

Fluoranthene  ND?f) 

Pyrene  ND2Q 

Benzo(a)Anthracene  ND?n 

Chrysene  ND, 


20 
) 

Benzo(k)Fluoranthene  ND 


Benzo(b)Fluoranthene  ND?f) 


20 

Benzo(a)Pyrene  ND2Q 

Indeno(l,2,3-cd)Pyrene  ND?n 

Dibenzo(a,h)Anthracene  ND?n 

Benzo(g,h,i)Perylene  ND2Q 

ND2Q  means  not  detected  above  a  level  of  20yg/L  (ppb) 

Listed  in  ordering  of  GC  elution  time 


C 


v 


HI-^74 
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RESULTS3  FROM  FID/CAPILLARY  GC  ANALYSES  OF  WATER  SAMPLES 

(  C 

FOR  POLYNUCLEAR  AROMATIC  HYDROCARBONS  :  OXY  OIL  SHALE 


FIELD  SAMPLE  NO.:  BWD21-1- 1197-1-31 

CENTRAL  SCIENCES  LOG  NO.:     08-05-81-85 

Sample  Received        Sample  Extraction/Concentration       Extract  Analysis 
7-30-81  8-6-81  9-29-81 


Compound  Concentration  uq/L  (ppb) 

Naphthalene  ND2Q 

Acenaphthylene  ND2Q 

Acenaphthene  ND2Q 

(  Fluorene  ND2Q  (^ 

Phenanthrene  ND2Q 

Anthracene  ND2Q 

Fluoranthene  ND«q 

Pyrene  ND2Q 

Benzo(a)Anthracene  ND2q 

Chrysene  ND2q 

Benzo(b)Fluoranthene  ND2Q 

Benzo(k)Fluoranthene  ND2Q 

Benzo(a)Pyrene  ND2g 

Indeno(l,2,3-cd)Pyrene  .         '  ND2Q 

Dibenzo(a,h)Anthracene  ND2q 

Benzo(g,h,i)Perylene  ND2Q 

a  ND?n  means  not  detected  above  a  level  of  20yg/L  (ppb) 

Listed  in  ordering  of  GC  elution  time 

C 


1 1 1-480 


) 
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RESULTS9  FROM  FID/CAPILLARY  GC  ANALYSES  OF  WATER  SAMPLES 

( 

FOR  POLYNUCLEAR  AROMATIC  HYDROCARBONS  :  OXY  OIL  SHALE 


FIELD  SAMPLE  NO.:  BWG12- 1- 1196- 1-31 

CENTRAL  SCIENCES  LOG  NO.:     08-05-81-86 

Sample  Received        Sample  Extraction/Concentration        Extract  Analysis 
7-30-81  8-6-81  9-29-81 


Compound  Concentration  ug/L  (ppb) 

Naphthalene  ND2f) 

Acenaphthylene  ND?f) 

Acenaphthene  ND?n 

Fluorene  ND2Q 

Phenanthrene  ND?n 

Anthracene  ND?n 

Fluoranthene  ND?n 

Pyrene  ND2Q 

Benzo(a)Anthracene  ND?f) 

Chrysene  ND?Q 

Benzo(b)Fluoranthene  ND?n 

Benzo(k)Fluoranthene  ND2f) 

Benzo(a)Pyrene  ND?0 

Indeno(l,2,3-cd)Pyrene  ND?n 

Dibenzo(a,h)Anthracene  ND?n 

Benzo(g,h,i)Perylene  ND2Q 

ND2Q  means  not  detected  above  a  level  of  20yg/L  (ppb) 
b 


Listed  in  ordering  of  GC  elution  time 


C 


C 


111-^61 
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RESULTS3  FROM  FID/CAPILLARY  GC  ANALYSES  OF  WATER  SAMPLES 


FOR  POLYNUCLEAR  AROMATIC  HYDROCARBONS  :  OXY  OIL  SHALE 


FIELD  SAMPLE  NO.:  BWY81-1-1202-1-31 

CENTRAL  SCIENCES  LOG  NO.:     08-06-81-87 

Sample  Received        Sample  Extraction/Concentration       Extract  Analysis 
7-30-81  8-6-81  9-29-81 


Compound  Concentration  yg/L  (ppb) 

Naphthalene  ND?n 

Acenaphthylene  ND?n 

Acenaphthene  ND2Q 

Fluorene  ND2n 

Phenanthrene  ND2Q 

Anthracene  ND2Q 

Fluoranthene  ND2Q 

Pyrene  ND2Q 

Benzo(a)Anthracene  ND2Q 

Chrysene  ND2Q 

Benzo(b)Fluoranthene  ND2Q 

Benzo(k)Fluoranthene  ND2Q 

Benzo(a)Pyrene  ND2Q 

Indeno(l,2,3-cd)Pyrene  ND2Q 

Dibenzo(a,h)Anthracene  ND2Q 

Benzo(g,h,i)Perylene  ND2Q 

a  ND?n  means  not  detected  above  a  level  of  20yg/L  (ppb) 

Listed  in  ordering  of  GC  elution  time 


- 


III-4Pd 


3 
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RESULTS3  FROM  FID/CAPILLARY  GC  ANALYSES  OF  WATER  SAMPLES 
FOR  POLYNUCLEAR  AROMATIC  HYDROCARBONS  :  OXY  OIL  SHALE 


FIELD  SAMPLE  NO.:  BWD 12- 1-1196-1-31 

CENTRAL  SCIENCES  LOG  NO.:     08-06-81-88 

Sample  Received        Sample  Extraction/Concentration        Extract  Analysis 
7-30-81  8-6-81  9-29-81 


Compound  Concentration  ug/L  (ppb) 

Naphthalene  ND?n 

Acenaphthylene  ND2n 

Acenaphthene  ND?n 

Fluorene  ND2Q 

Phenanthrene  ND?f) 

Anthracene  ND?f) 

Fluoranthene  ND?n 

Pyrene  ND2Q 

Benzo(a)Anthracene  ND?f) 

Chrysene  ND2Q 

Benzo(b)Fluoranthene  NDpn 

Benzo(k)Fluoranthene  ND?n 

Benzo(a)Pyrene  ND2Q 

Indeno(l,2,3-cd)Pyrene  ND2Q 

Dibenzo(a,h)Anthracene  ND2f) 

Benzo(g,h,i)Perylene  ND2Q 

ND?0  means  not  detected  above  a  level  of  20pg/L  (ppb) 
b 


Listed  in  ordering  of  GC  elution  time 


HI-483 


c 
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RESULTS9  FROM  FID/CAPILLARY  GC  ANALYSES  OF  WATER  SAMPLES 


FOR  POLYNUCLEAR  AROMATIC  HYDROCARBONS  :  OXY  OIL  SHALE 


FIELD  SAMPLE  NO.:  BWE52-1-1202-1-31 

CENTRAL  SCIENCES  LOG  NO.:     08-06-81-89 

Sample  Received        Sample  Extraction/Concentration       Extract  Analysis 
7-30-81  8-6-81  9-29-81 


Compound  •  Concentration  yg/L  (ppb) 

Naphthalene  ND20 

Acenaphthylene  ND2Q 

Acenaphthene  ND™ 


(      Fluorene  ND 

Phenanthrene  ND™ 

Anthracene  ND2Q 

Fluoranthene  ND™ 

Pyrene  ND™ 

Benzo(a)Anthracene  ND™ 


Chrysene  ND 


20 


Benzo(b)Fluoranthene  ND™ 

Benzo(k)Fluoranthene  ND™ 

Benzo(a)Pyrene  ND™ 

Indeno(l,2,3-cd)Pyrene  ND?0 

Dibenzo(a,h)Anthracene  ND™ 

Benzo(g,h,i)Perylene  ND™ 

a  ND™  means  not  detected  above  a  level  of  20yg/L  (ppb) 

Listed  in  ordering  of  GC  elution  time 


rii-/fl«H 


Pg.  20  of  40 
RESULTS3  FROM  FID/CAPILLARY  GC  ANALYSES  OF  WATER  SAMPLES 

)  C 

FOR  POLYNUCLEAR  AROMATIC  HYDROCARBONS  :  OXY  OIL  SHALE 


FIELD  SAMPLE  NO.:  BWD4 1- 1-1204- 1- 31 

CENTRAL  SCIENCES  LOG  NO.:     08-06-81-90 

Sample  Received        Sample  Extraction/Concentration        Extract  Analysis 
7-30-81  8-6-81  10-8-81 


Compound  Concentration  ug/L  (ppb) 

Naphthalene  ND2Q 

Acenaphthylene  ND?n 

Acenaphthene  ND?n 

Fluorene  ND2Q 

Phenanthrene  ND?n 

Anthracene  ND?n 

Fluoranthene  ND?n 

Pyrene  ND2Q 

Benzo(a)Anthracene  ND?n 

Chrysene  ND2Q 

Benzo(b)Fluoranthene  ND?n 

Benzo(k)Fluoranthene  ND?f) 

Benzo(a)Pyrene  ND?n 

Indeno(l,2,3-cd)Pyrene  .  ND2Q 

Dibenzo(a,h)Anthracene  ND?n 

Benzo(g,h,i)Perylene  ND?n 

ND2q  means  not  detected  above  a  level  of  20yg/L  (ppb) 
b 


) 


Listed  in  ordering  of  GC  elution  time 


C 


I  I  1-48*3 
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RESULTS9  FROM  FID/CAPILLARY  GC  ANALYSES  OF  WATER  SAMPLES 


FOR  POLYNUCLEAR  AROMATIC  HYDROCARBONS  :  OXY  OIL  SHALE 


FIELD  SAMPLE  NO.:  BWD52-1-1202-1-31 

CENTRAL  SCIENCES  LOG  NO.:     08-06-81-91 

Sample  Received        Sample  Extraction/Concentration       Extract  Analysis 
7-30-81  8-6-81  9-30-81 


Compound  Concentration  yg/L  (ppb) 

Naphthalene  ND2Q 

Acenaphthylene  ND2Q 

Acenaphthene  NDpQ 

Fluorene  ND2Q 

Phenanthrene  ND«q 

Anthracene  ND2g 

Fluoranthene  ND^q 

Pyrene  ND^q 

Benzo(a)Anthracene  ND^g 

Chrysene  NDpg 

Benzo(b)Fluoranthene  ND2g 

Benzo(k)Fluoranthene  ND2g 

Benzo(a)Pyrene  ND2g 

Indeno(l,2,3-cd)Pyrene  ND2Q 

Dibenzo(a,h)Anthracene  ND2g 

Benzo(g,h,i)Perylene  ND2Q 

a  ND?n  means  not  detected  above  a  level  of  20yg/L  (ppb) 

Listed  in  ordering  of  GC  elution  time 

1 1 1-4 a* 
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RESULTS3  FROM  FID/CAPILLARY  GC  ANALYSES  OF  WATER  SAMPLES 

J  C 

FOR  POLYNUCLEAR  AROMATIC  HYDROCARBONS  :  OXY  OIL  SHALE 


FIELD  SAMPLE  NO.:  BWC6 1- 1-1201- 1- 31 

CENTRAL  SCIENCES  LOG  NO.:     08-06-81-92 

Sample  Received        Sample  Extraction/Concentration        Extract  Analysis 
7-30-81  8-6-81  10-8-81 


Compound  Concentration  ug/L  (ppb) 

Naphthalene  ND?n 

Acenaphthylene  ND2~ 

Acenaphthene  ND2~ 

Fluorene  ND2~  C 

Phenanthrene  ND2Q 

Anthracene  ND?n 

Fluoranthene  ND2Q 

Pyrene  ND, 


20 
). 

Chrysene  ND, 


Benzo(a)Anthracene  ND2n 


'20 

Benzo(b)Fluoranthene  ND2n 

Benzo(k)Fluoranthene  ND2n 

Benzo(a)Pyrene  ND?n 

Indeno(l,2,3-cd)Pyrene  ND?0 

Dibenzo(a,h)Anthracene  ND?n 

Benzo(g,h,i)Perylene  ND2Q 

ND?n  means  not  detected  above  a  level  of  20yg/L  (ppb) 

Listed  in  ordering  of  GC  elution  time 


i  ;  I  -  -  h  r 


l 
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RESULTS3  FROM  FID/CAPILLARY  GC  ANALYSES  OF  WATER  SAMPLES 


FOR  POLYNUCLEAR  AROMATIC  HYDROCARBONS  :  OXY  OIL  SHALE 


FIELD  SAMPLE  NO.:  BWG91-1-1197-1-31 

CENTRAL  SCIENCES  LOG  NO.:     08-06-81-93 

Sample  Received        Sample  Extraction/Concentration       Extract  Analysis 
7-30-81  8-6-81  9-30-81 


Compound  Concentration  yig/L  (ppb) 

Naphthalene  ND2Q 

Acenaphthylene  ND2Q 

Acenaphthene  ND2Q 

/      Fluorene  ND2Q 

Phenanthrene  ND2Q 

Anthracene  ND2Q 

Fluoranthene  ND2Q 

Pyrene  ND2Q 

Benzo(a)Anthracene  ND2Q 

Chrysene  ND2« 

Benzo(b)Fluoranthene  ND2Q 

Benzo(k)Fluoranthene  ND2Q 

Benzo(a)Pyrene  ND2Q 

Indeno(l,2,3-cd)Pyrene  ND2« 

Dibenzo(a,h)Anthracene  ND2Q 

Benzo(g,h,i)Perylene  ND2q 

a  ND?n  means  not  detected  above  a  level  of  20yg/L  (ppb) 

Listed  in  ordering  of  GC  elution  time 


v 


I  I  I-48ri 


) 


Pg.  24  of  40 
RESULTS3  FROM  FID/CAPILLARY  GC  ANALYSES  OF  WATER  SAMPLES 

C 

FOR  POLYNUCLEAR  AROMATIC  HYDROCARBONS  :  OXY  OIL  SHALE 


FIELD  SAMPLE  NO.:  BWY45- 1- 1204- 1-31 

CENTRAL  SCIENCES  LOG  NO.:     08-06-81-94 

Sample  Received        Sample  Extraction/Concentration        Extract  Analysis 
7-30-81  8-6-81  .  9-30-81 


Compound  Concentration  ug/L  (ppb) 

Naphthalene  ND?n 

Acenaphthylene  ND2n 

Acenaphthene  ND2Q 

Fluorene  ND2Q 

Phenanthrene  ND20 

Anthracene  ND20 

Fluoranthene  ND?n 

Pyrene  ND2Q 

Benzo(a)Anthracene  ND?n 

Chrysene  ND2Q 

Benzo(b)Fluoranthene  ND?r) 

Benzo(k)Fluoranthene  ND?n 

Benzo(a)Pyrene  ND?n 

Indeno(l,2,3-cd)Pyrene  .  ND?n 

Dibenzo(a,h)Anthracene  ND?n 

Benzo(g,h,i)Perylene  ND2Q 

ND?n  means  not  detected  above  a  level  of  20pg/L  (ppb) 
b 


Listed  in  ordering  of  GC  elution  time 


t  1 1-^.MW 


C 


V 
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RESULTS9  FROM  FID/CAPILLARY  GC  ANALYSES  OF  WATER  SAMPLES 


FOR  POLYNUCLEAR  AROMATIC  HYDROCARBONS  :  OXY  OIL  SHALE 


FIELD  SAMPLE  NO.:  BWG41- 1-1205-1-31 

CENTRAL  SCIENCES  LOG  NO.:     08-10-81-95 

Sample  Received        Sample  Extraction/Concentration        Extract  Analysis 
8-7-81  8-10-81  9-30-81 


Compound  Concentration  pg/L  (ppb) 

Naphthalene  ND?f) 

Acenaphthylene  ND2n 

Acenaphthene  ND2Q 

/      Fluorene  ND2Q 

Phenanthrene  ND2~ 

Anthracene  ND2Q 

Fluoranthene  ND, 


k 


20 

Pyrene  ND2Q 

Benzo(a)Anthracene  ND2Q 

Chrysene  ND2Q 

Benzo(b)Fluoranthene  ND2Q 

Benzo(k)Fluoranthene  ND2Q 

Benzo(a)Pyrene  ND2q 

Indeno(l,2,3-cd)Pyrene  ND2Q 

Dibenzo(a,h)Anthracene  ND?0 

Benzo(g,h,i)Perylene  ND2q 

a  ND?n  means  not  detected  above  a  level  of  20yg/L  (ppb) 

Listed  in  ordering  of  GC  elution  time 


III-49:J 
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RESULTS3  FROM  FID/CAPILLARY  GC  ANALYSES  OF  WATER  SAMPLES 

C 

FOR  POLYNUCLEAR  AROMATIC  HYDROCARBONS  :  OXY  OIL  SHALE 

FIELD  SAMPLE  NO.:  BWE5 1- 1-1208- 1-31 

CENTRAL  SCIENCES  LOG  NO.:     08-10-81-96 

Sample  Received        Sample  Extraction/Concentration        Extract  Analysis 
8-7-81  8-10-81  10-12-81 


Compound  Concentration  ug/L  (ppb) 

Naphthalene  ND?n 

Acenaphthylene  ND?f) 

Acenaphthene  ND?n 

Fluorene  ND20 

Phenanthrene  ND?n 

Anthracene  ND?n 

Fluoranthene  ND?n 

Pyrene  ND2Q 

Benzo(a)Anthracene  ND?n 

Chrysene  ND2Q 

Benzo(b)Fluoranthene  ND?n 

Benzo(k)Fluoranthene  ND?n 

Benzo(a)Pyrene  ND2Q 

Indeno(l ,2,3-cd)Pyrene  ND?n 

Dibenzo(a,h)Anthracene  ND~n 

Benzo(g,h,i)Perylene  ND2Q 


ND2q  means  not  detected  above  a  level  of  20yg/L  (ppb) 
Listed  in  ordering  of  GC  elution  time 


r i i-4yi 


C 


L 
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RESULTS3  FROM  FID/CAPILLARY  GC  ANALYSES  OF  WATER  SAMPLES 


FOR  POLYNUCLEAR  AROMATIC  HYDROCARBONS  :  OXY  OIL  SHALE 


FIELD  SAMPLE  NO.:  BWG18- 1-1210-1-31 

CENTRAL  SCIENCES  LOG  NO.:     08-10-81-97 

Sample  Received        Sample  Extraction/Concentration        Extract  Analysis 
8-7-81  8-10-81  9-30-81 


Compound  Concentration  yg/L  (ppb) 

Naphthalene  ND2Q 

Acenaphthylene  ND2Q 


Acenaphthene  ND, 

}20 


'20 
Fluorene  ND, 


Phenanthrene  ND2Q 

Anthracene  ND2Q 

Fluoranthene  ND2Q 

Pyrene  ND2Q 

Benzo(a)Anthracene  ND2Q 

Chrysene  ND2Q 

Benzo(b)Fluoranthene  ND2Q 

Benzo(k)Fluoranthene  ND2Q 

Benzo(a)Pyrene  ND2Q 

Indeno(l,2,3-cd)Pyrene  ND2Q 

Dibenzo(a,h)Anthracene  ND2Q 

Benzo(g,h,i)Perylene  ND20 

a     ND2Q  means  not  detected  above  a  level   of  20yg/L   (ppb) 

Listed  in  ordering  of  GC  elution  time 


III-492 


28  n*    40 
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) 


RESULTS3  FROM  FID/CAPILLARY  GC  ANALYSES  OF  WATER  SAMPLES 


FOR  POLYNUCLEAR  AROMATIC  HYDROCARBONS  :  OXY  OIL  SHALE 


FIELD  SAMPLE  NO.:  BWG17- 1- 1209-1-31 

•   CENTRAL  SCIENCES  LOG  NO.:     08-10-81-98 

Sample  Received        Sample  Extraction/Concentration        Extract  Analysis 
7-30-81  8-10-81  9-30-81 


Compound  Concentration  ug/L  (ppb) 


Naphthalene  30ppb 

Acenaphthylene  ND?n 

Acenaphthene  ND, 


20 
Fluorene  ND2Q 

Phenanthrene  ND?n 

Anthracene  ND2n 

Fluoranthene  ND?f) 

Pyrene  ND, 


'20 

) 

Chrysene  ND 


Benzo(a)Anthracene  ND?n 


'20 

Benzo(b)Fluoranthene  ND?n 

Benzo(k)Fluoranthene  ND?f) 

Benzo(a)Pyrene  ND2Q 

Indeno(l,2,3-cd)Pyrene  .  ND2Q 

Dibenzo(a,h)Anthracene  ND?n 

Benzo(g,h,i)Perylene  ND2Q 

ND20  means  not  detected  above  a  level  of  20pg/L  (ppb) 

Listed  in  ordering  of  GC  elution  time 


r 


c 


V 
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RESULTS3  FROM  FID/CAPILLARY  GC  ANALYSES  OF  WATER  SAMPLES 


FOR  POLYNUCLEAR  AROMATIC  HYDROCARBONS  :  OXY  OIL  SHALE 


FIELD  SAMPLE  NO.:  BWG51-1-1208-1-31 

CENTRAL  SCIENCES  LOG  NO.:     08-10-81-99 

Sample  Received        Sample  Extraction/Concentration        Extract  Analysis 
8-7-81  8-10-81  9-30-81 


Compound  Concentration  ug/L  (ppb) 

Naphthalene  ND?n 

Acenaphthylene  ND2n 


Acenaphthene  ND, 

'20 


20 
Fluorene  ND, 


Phenanthrene  ND2Q 

Anthracene  ND2Q 

Fluoranthene  ND2Q 

Pyrene  ND2Q 

Benzo(a)Anthracene  ND2Q 

Chrysene  ND2Q 

Benzo(b)Fluoranthene  ND2Q 

Benzo(k)Fluoranthene  ND?0 

Benzo(a)Pyrene  ND2Q 

Indeno(l,2,3-cd)Pyrene  -                                 ND2Q 

Dibenzo(a,h)Anthracene  ND2Q 

Benzo(g,h,i)Perylene  ND?q 

a  ND?n  means  not  detected  above  a  level  of  20ug/L  (ppb) 

Listed  in  ordering  of  GC  elution  time 


I  I I-4Q4 


Pg.  30  of  40 


-a 


RESULTS0  FROM  FID/CAPILLARY  GC  ANALYSES  OF  WATER  SAMPLES 

D  ( 

FOR  POLYNUCLEAR  AROMATIC  HYDROCARBONS  :  OXY  OIL  SHALE 


FIELD  SAMPLE  NO.:  BWV37- 1- 121 1- 1- 31 

CENTRAL  SCIENCES  LOG  NO.:     08-10-81-100 

Sample  Received        Sample  Extraction/Concentration        Extract  Analysis 
8-7-81  8-10-81  9-30-81 


Compound  Concentration  yg/L  (ppb) 

Naphthalene  ND?n 

Acenaphthylene  ND?f) 

Acenaphthene  ND2Q 

Fluorene  ND2Q 

Phenanthrene  ND?n 

Anthracene  ND?n 

Fluoranthene  ND?n 

Pyrene  ND2Q 

Benzo(a)Anthracene  ND?n 

Chrysene  ND2Q 

Benzo(b)Fluoranthene  ND?n 

Benzo(k)Fluoranthene  ND?n 

Benzo(a)Pyrene  ND2Q 

Indeno(l,2,3-cd)Pyrene  ND?n 

Dibenzo(a,h)Anthracene  ND?n 

Benzo(g,h,i)Perylene  ND2Q 

ND2Q  means  not  detected  above  a  level  of  20pg/L  (ppb) 
b 


Listed  in  ordering  of  GC  elution  time 


1 1 1-495 


c 
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RESULTS3  FROM  FID/CAPILLARY  GC  ANALYSES  OF  WATER  SAMPLES 


FOR  POLYNUCLEAR  AROMATIC  HYDROCARBONS  :  OXY  OIL  SHALE 


FIELD  SAMPLE  NO. 


BWE17-1-1209-1-31 


CENTRAL  SCIENCES  LOG  NO.:     08-10-81-101 


Sample  Received 
8-7-81 


Sarnpl  e  Extracti  on/Concentrati  on 
8-10-81 


Extract  Analysis 
10-1-81 


Compound 


Concentration  ug/L  (ppb) 


c 


Naphthalene 

Acenaphthylene 

Acenaphthene 

Fluorene 

Phenanthrene 

Anthracene 

Fluoranthene 

Pyrene 

Benzo(a)Anthracene 

Chrysene 

Benzo(b) Fluoranthene 

Benzo(k) Fluoranthene 

Benzo(a)Pyrene 

Indeno(l, 2, 3-cd) Pyrene 

Di benzo( a,  h) Anthracene 

Benzo(g,h,i)Perylene 


lOOppb 
ND, 


ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 


'20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 


C 


ND?n  means  not  detected  above  a  level  of  20yg/L  (ppb) 


Listed  in  ordering  of  GC  elution  time 


II  i -<+*>. 
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RESULTS3  FROM  FID/CAPILLARY  GC  ANALYSES  OF  WATER  SAMPLES 

I  ( 

FOR  POLYNUCLEAR  AROMATIC  HYDROCARBONS  :  OXY  OIL  SHALE 


FIELD  SAMPLE  NO.:  BWC17- 1- 1209-1-31 

CENTRAL  SCIENCES  LOG  NO.:     08-10-81-102 

Sample  Received        Sample  Extraction/Concentration        Extract  Analysis 
8-7-81  8-10-81  10-1-81 


Compound  Concentration  pg/L  (ppb) 

Naphthalene  ND2n 


Acenaphthylene  ND2n 

Acenaphthene  ND2n 

Fluorene  ND2Q 

Phenanthrene  ND?n 

Anthracene  ND2f) 

Fluoranthene  ND20 

Pyrene  ND2Q 

Benzo(a)Anthracene  ND?n 

Chrysene  ND?0 

Benzo(b)Fluoranthene  ND2f) 

Benzo(k)Fluoranthene  ND?n 

Benzo(a)Pyrene  ND2Q 

Indeno(l,2,3-cd)Pyrene  .                                ND2Q 

Dibenzo(a,h)Anthracene  ND2f) 

Benzo(g,h,i )Perylene  ND?n 

ND2Q  means  not  detected  above  a  level  of  20pg/L  (ppb) 

Listed  in  ordering  of  GC  elution  time 


I  I  T --><-"' 


c 
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RESULTS3  FROM  FID/CAPILLARY  GC  ANALYSES  OF  WATER  SAMPLES 


FOR  POLYNUCLEAR  AROMATIC  HYDROCARBONS  :  OXY  OIL  SHALE 


FIELD  SAMPLE  NO.:  BWE18- 1-1210-1-31 

CENTRAL  SCIENCES  LOG  NO.:     08-10-81-103 

Sample  Received        Sample  Extraction/Concentration       Extract  Analysis 
8-7-81  8-10-81  10-1-81 


Compound  Concentration  yg/L  (ppb) 


Naphthalene  80ppb 

Acenaphthylene  ND2Q 

Acenaphthene  ND, 


'20 

Fluorene  ND2Q 

Phenanthrene  ND2Q 

Anthracene  ND20 

Fluoranthene  ND2Q 

Pyrene  ND2Q 

Benzo(a)Anthracene  ND2Q 

Chrysene  ND?0 

Benzo(b)Fluoranthene  ND2Q 

Benzo(k)Fluoranthene  ND2Q 

Benzo(a)Pyrene  ND?Q 

Indeno(l,2,3-cd)Pyrene  ND2Q 

Dibenzo(a,h)Anthracene  ND2Q 


Benzo(g,h,i)Perylene  ND 


20 


ND?n  means  not  detected  above  a  level  of  20yg/L  (ppb) 
Listed  in  ordering  of  GC  elution  time 
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RESULTSa  FROM  FID/CAPILLARY  GC  ANALYSES  OF  WATER  SAMPLES 


FOR  POLYNUCLEAR  AROMATIC  HYDROCARBONS  :  OXY  OIL  SHALE 


FIELD  SAMPLE  NO.:  BWD1Q-1- 1208-1-31 

CENTRAL  SCIENCES  LOG  NO.:     08-10-81-104 

Sample  Received        Sample  Extraction/Concentration        Extract  Analysis 
8-7-81  8-10-81  10-8-81 


Compound  Concentration  ug/L  (ppb) 

Naphthalene  ND?n 

Acenaphthylene  ND?f) 

Acenaphthene  ND?fj 

Fluorene  NDon 

Phenanthrene  ND?n 

Anthracene  ND?n 

Fluoranthene  ND?f) 

Pyrene  ND2Q 

Benzo(a)Anthracene  ND?n 

Chrysene  ND2Q 

Benzo(b)Fluoranthene  ND?f) 

Benzo(k)Fluoranthene  ND?n 

Benzo(a)Pyrene  ND2Q 

Indeno(l,2,3-cd)Pyrene  ND2Q 

Dibenzo(a,h)Anthracene  NDpn 

Benzo(g,h,i)Perylene  ND2Q 

ND2Q  means  not  detected  above  a  level  of  20yg/L  (ppb) 
b 


r 


Listed  in  ordering  of  GC  elution  time 


III-' 


C 


L 
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RESULTS3  FROM  FID/CAPILLARY  GC  ANALYSES  OF  WATER  SAMPLES 


FOR  POLYNUCLEAR  AROMATIC  HYDROCARBONS  :  OXY  OIL  SHALE 


FIELD  SAMPLE  NO.:  BWE2Q-1-1210-1-31 

CENTRAL  SCIENCES  LOG  NO.:     08-10-81-105 

Sample  Received        Sample  Extraction/Concentration        Extract  Analysis 
8-7-81  8-10-81  10-1-81 


Compound  Concentration  yg/L  (ppb) 

Naphthalene  NDpQ 

Acenaphthylene  ND2Q 

Acenaphthene  ND2Q 

Fluorene  ND2Q 

Phenanthrene  ND?n 

Anthracene  ND?~ 

Fluoranthene  ND2Q 

Pyrene  ND2Q 

Benzo(a)Anthracene  ND20 

Chrysene  ND2n 

Benzo(b)Fluoranthene  NDp0 

Benzo(k)Fluoranthene  ND2Q 

Benzo(a)Pyrene  ND^q 

Indeno(l,2,3-cd)Pyrene  ND?0 

Dibenzo(a,h)Anthracene  ND2Q 

Benzo(g,h,i)Perylene  ND?n 

NDpQ  means  not  detected  above  a  level  of  20yg/L  (ppb) 

Listed  in  ordering  of  GC  elution  time 


III-5UU 
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RESULTS9  FROM  FID/CAPILLARY  GC  ANALYSES  OF  WATER  SAMPLES 

I  r 

FOR  POLYNUCLEAR  AROMATIC  HYDROCARBONS  :  OXY  OIL  SHALE  v 

FIELD  SAMPLE  NO.:  BWG20- 1- 1210-1- 31 

CENTRAL  SCIENCES  LOG  NO.:     08-10-81-106 

Sample  Received        Sample  Extraction/Concentration        Extract  Analysis 
8-7-81  8-10-81  10-1-81 


Compound  Concentration  yg/L  (ppb) 

Naphthalene  ND™ 

Acenaphthylene  ND20 

Acenaphthene  ND2~ 

Fluorene  ND2n 

Phenanthrene  ND?n 

Anthracene  ND?n 

Fluoranthene  ND?n 

Pyrene  ND2Q 

Benzo(a)Anthracene  ND«Q 

Chrysene  ND2Q 

Benzo(b)Fluoranthene  ND?n 

Benzo(k)Fluoranthene  ND2n 

Benzo(a)Pyrene  ND?n 

Indeno(l,2,3-cd)Pyrene  .  ND2Q 

Dibenzo(a,h)Anthracene  ND?n 

Benzo(g,h,i )Perylene  ND?n 

ND2Q  means  not  detected  above  a  level  of  20yg/L  (ppb) 
b 


) 


Listed  in  ordering  of  GC  elution  time 


c 


L 
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RESULTS3  FROM  FID/CAPILLARY  GC  ANALYSES  OF  WATER  SAMPLES 


FOR  POLYNUCLEAR  AROMATIC  HYDROCARBONS  :  OXY  OIL  SHALE 


FIELD  SAMPLE  NO.:  BWD14-1-1205-1-31 

CENTRAL  SCIENCES  LOG  NO.:     08-10-81-107 

Sample  Received        Sample  Extraction/Concentration        Extract  Analysis 
8-7-81  8-10-81      '  10-12-81 


Compound  Concentration  pg/L  (ppb) 

Naphthalene  (Identification  as  Naphthalene  confirmed  by  GC     300ppb 

spiking:  See  discussion  in  report.) 
Acenaphthylene  ND, 

(  Acenaphthene 


20 
ND, 


'20 
Fluorene  ND2Q 

Phenanthrene  ND2n 

Anthracene  ND2Q 

Fluoranthene  ND2Q 

Pyrene  ND, 


'20 
), 

Chrysene  ND, 


Benzo(a)Anthracene  ND2Q 


'20 
Benzo(b)Fluoranthene  ND2Q 

Benzo(k)Fluoranthene  ND2Q 

Benzo(a)Pyrene        -  ND, 


'20 

) 

Dibenzo(a,h)Anthracene  ND 


Indeno(l,2,3-cd)Pyrene  ND2Q 


20 
Benzo(g,h,i )Perylene  ND?n 

ND2Q  means  not  detected  above  a  level   of  20yg/L   (ppb) 

i  Listed  in  ordering  of  GC  elution  time 
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RESULTS3  FROM  FID/CAPILLARY  GC  ANALYSES  OF  WATER  SAMPLES 


FOR  POLYNUCLEAR  AROMATIC  HYDROCARBONS  :  OXY  OIL  SHALE 


C 


FIELD  SAMPLE  NO, 


BWD18-1-1210-1-31 


CENTRAL  SCIENCES  LOG  NO. 


08-11-81-108 


Sample  Received 
8-7-81 


Sample  Extraction/Concentration 
8-11-81 


Extract  Analysis 


Compound 


Concentration  ug/L  (ppb) 


Naphthalene 

Acenaphthylene 

Acenaphthene 

Fluorene 

Phenanthrene 

Anthracene 

Fluoranthene 

Pyrene 

Benzo(a)Anthracene 

Chrysene 

Benzo(b) Fluoranthene 

Benzo(k) Fluoranthene 

Benzo(a)Pyrene 

Indeno(l,2,3-cd)Pyrene 

Di benzo( a, h) Anthracene 

Benzo(g,h,i)Perylene 


ND 
ND 
ND 
ND 


20 
20 
20 
20 


CANNOT  ANALYZE  WITHOUT  SAMPLE  CLEANUP 


ND 
ND 
ND 
ND 
ND 
ND 


20 
20 
20 
20 
20 
20 


c 


NDpQ  means  not  detected  above  a  level  of  20ug/L  (ppb) 


Listed  in  ordering  of  GC  elution  time 


L 
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RESULTS3  FROM  FID/CAPILLARY  GC  ANALYSES  OF  WATER  SAMPLES 


FOR  POLYNUCLEAR  AROMATIC  HYDROCARBONS  :  OXY  OIL  SHALE 


FIELD  SAMPLE  NO.:  BWD20-1-1210-1-31 

CENTRAL  SCIENCES  LOG  NO.:     08-11-81-109 

Sample  Received        Sample  Extraction/Concentration        Extract  Analysis 
8-7-81  8-11-81  10-12-81 


Compound  Concentration  yg/L  (ppb) 

Naphthalene  ND2Q 

Acenaphthylene  ND2Q 

Acenaphthene  ND2Q 

Fluorene  ND20 

Phenanthrene  ND?n 

Anthracene  .  ND20 

Fluoranthene  ND2Q 

Pyrene  ND2Q 

Benzo(a)Anthracene  ND20 

Chrysene  ND2Q 

Benzo(b)Fluoranthene  ND2f) 

Benzo(k)Fluoranthene  ND?n 

Benzo(a)Pyrene  ND2n 

Indeno(l,2,3-cd)Pyrene  ND2Q 

Dibenzo(a,h)Anthracene  ND?n 

Benzo(g,h,i)Perylene  ND?n 

ND20  means  not  detected  above  a  level  of  20pg/L  (ppb) 

Listed  in  ordering  of  GC  elution  time 
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RESULTS3  FROM  FID/CAPILLARY  GC  ANALYSES  OF  WATER  SAMPLES 
FOR  POLYNUCLEAR  AROMATIC  HYDROCARBONS  :  OXY  OIL  SHALE 


FIELD  SAMPLE  NO.:  BWD17- 1-1209- 1-31 

CENTRAL  SCIENCES  LOG  NO.:     08-11-81-110 

Sample  Received        Sample  Extraction/Concentration        Extract  Analysis 
7-30-81  8-11-81  10-8-81 


Compound  Concentration  ug/L  (ppb) 

Naphthalene  ND2~ 

Acenaphthylene  ND2n 

Acenaphthene  ND2Q 

Fluorene  ND?n 

Phenanthrene  ND2n 

Anthracene  ND2f) 

Fluoranthene  ND?f) 

Pyrene  ND2Q 

Benzo(a)Anthracene  ND?n 

Chrysene  ND2Q 

Benzo(b)Fluoranthene  ND2f) 

Benzo(k)Fluoranthene  ND?n 

Benzo(a)Pyrene  ND?n 

Indeno(l,2,3-cd)Pyrene  ND2Q 

Dibenzo(a,h)Anthracene  ND?n 

Benzo(g,h,i)Perylene  ND2Q 


ND2Q  means  not  detected  above  a  level  of  20wg/L  (ppb) 
Listed  in  ordering  of  GC  elution  time 
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COPY      VOLUME  RECIPIENT 
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riginal 

1, 
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2,   3, 

Oil  Shale  Conservation  Division 

OSO >  Environmental  Protection  Agnecy  (EPA) 

Carole  Stover,  Occidental  Oil  Shale,  Inc. 
Ed  Baker,  Occidental  Oil  Shale,  Inc.  (C.  B.) 

OSO >  Air  Polution  Contorl  Division  (APCD) 

George  Livingston,  Occidental  Oil  Shale,  Inc. 
Blaine  Dinger,  Tenneco  Shale  Oil  Company 
Robert  Thomason,  Occidental  Oil  Shale,  Inc. 
George  Fosdick,  Occidental  Oil  Shale,  Inc. 
Al  Howard,  Occidental  Oil  Shale,  Inc. 
Daryl  Dierwechter,  Occidental  Oil  Shale  Inc. 
G.  C.  Slawson,  Rio  Blanco  Oil  Shale  Project 
Gale  Kraft,  Occidental  Oil  Shale,  Inc. 


NOTE:  Reference  to  original  reports  previous  to  this  Development  Monitoring 
Report  #7  are  in  the  Technical  Library. 
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REPORT  DISTRIBUTION  LIST 
TIME  SERIES  PLOTS 
SUPPLEMENT  TO  DEVELOPMENT  MONITORING  REPORT  #6 
May  1981  -  October  1981 


COPY 


RECIPIENT 
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1  Oil  Shale  Conservation  Division 

2  OSO >  Environmental  Protection  Agency  (EPA) 

3  OSO >  Air  Pollution  Control  Division  (APCD) 

4  Ed  Baker,  Occidental  Oil  Shale,  Inc.  (C.  B.) 

5  Blaine  Dinger,  Tenneco  Shale  Oil  Company 

6  Robert  Thomason,  Occidental  Oil  Shale,  Inc. 

7  George  Fosdick,  Occidental  Oil  Shale,  Inc. 

8  Spencer  Bullard,  Occidental  Oil  Shale,  Inc. 

9  John  F.  Denham,  Occidental  Oil  Shale,  Inc. 
10  G.  C.  Slawson,  Rio  Blanco  Oil  Shale  Project 
Original  Gale  Kraft,  Occidental  Oil  Shale,  Inc. 
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